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FRACTURES OF THE PELVIS 
ANATOMY AND FUNCTION OF THE PELVIC GIRDLE 
In the clinical study of fractures of the pelvic girdle it 
may be well to consider them from the standpoint of pelvic 
anatomy and function since here as in all fractures restoration 
of function is the chief aim Fractures of the sacrum and 
coccyx will not be discussed in this article The pelvis acts as 
(I) a mooring for muscles important in all postures and mo 
tions of the body (2) a weight carrier and (3) a bony encase 
ment for abdominal viscera vessels and nerves A brief 
consideration of the development and anatomic structure may be 
useful before detailed description of the subject is undertaken 
The position of the primary nuclei for the pelvic bones is 
as follows (1) ilium above the acetabulum spreading rapidly 
through upper part of bones (2) ischium below the acetabu 
lum (3) pubes in the horizontal ramus The dates of appear 
ance are (1) thud month of fetal life (2) usually before end 
of the third month (3) fourth to sixth month The rami of 
the pubes and ischium unite at about the eighth year or earlier 
but the line may persist until the eighteenth year 

At birth all three nuclei are of considerable size, but are 
surrounded by relatively wide margins of cartilage The pelvis 
of an infant is relatively small and continues so for several 
years The peculiarity of the shape is largely due to the 
sacrum which is straight or nearly so, the promontory is very 
rudimentary thereby causing a narrow and funnel shaped 
pelvis 

There axe several secondary centers in the Y shaped car 
tilage dividing the acetahulura awd the three bones These 
appear in the sixth to the tenth year Lines of junction are 

»S7» 
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visible until the seventeenth or eighteenth year that between 
pubis and ischium persisting the longest The “os acetabuh 
persists until about the fifteenth >ear 

Olher secondary centers occur ,n the crest of the drum, 
anterior inferior spine, symphysis pubis and tuberosity of 
ischium These appear about puberty to the fifteenth tear 
They are all fused about the twentieth jear ercept perhaps, 
that of the crest of the ilium, fusion of which may be delayed 
This line is one of the last in the body to disappear 7 
As a weight carrier, the pelvic girdle may be considered as 
composed of two mam and two tie arches one of which is in 
use when standing and the other when sitting The sacrum is 
the common union of both The femorosacral (standing) arch 
extends from the acetabulum to the sacrum Falls on the feet 
result in force directed against this arch The ischiosacral 
(sitting) arch extends from the tuber ischii to the sacrum 
Falls on the buttocks result in force directed against this arch 
The femorosacral arch is reinforced by the tie arch formed bv 
the bod> and horizontal rami of the pubis The ischiosacral 
arch is reinforced by the tie arch formed by the united rami 
of the ischium and pubis Both ties are united at the symphysis 
Thus it is seen the sacro iliac and sjmphyseal regions bear the 
brunt of all forces Furthermore mechanical principles are 
responsible for the fact that tie arches break first and the main 
arches later, hence, the rami fracture from falls on the feet or 
buttocks, crushing forces applied laterally or anteropos(er, or ] v 
result first in the tie arch rupture and then a spreading 0 f the 
main arches, causing acetabular fracture or sacra iliac joint 
sprain with or without a fracture at or near this joint t om 
pression forces may fracture the crests of the iliac bones 
Muscle action may be responsible for fractures or ep , 
physeal separations at the crest the anterior superior « p , ne 
the posterior superior «pine and the anterior inferior spi ne 
Fracture at the last site t> caused frequently by sudden forcible 
contraction of the rectus femons such as occurs in sprinters at 
the start of a dash In fact, it is frequently termed *«pn nter s 
fracture” and erroneously diagnosed as 'charleyhorse 0r 
< pulled tendon in track vernacular 

From the standpoint of protection the pelvic framework ,% 
essential In fact the seriousness of a pelvic fracture depends 
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upon the associated injuries to the urethra, bladder, intestines, 
large vessels and nerves in that order of frequency 

CLINICAL CONSIDERATIONS 

Fractures may occur in almost any portion of the pelvis 
and have become more common since the recent rapid de 
velopment of mechanical manufacturing and transportation 
(Wheeler) Common sites are the rami of the pubis and 
ischium and the alae of the ilium A not uncommon occurrence 
is a penetrating fracture of the acetabulum Rarer interesting 
fractures are fractures through the symphysis pubis, and epi 
physeal separation of the anterior superior spine of the ilium 
Fractures of the pelvis are of more importance in respect to 
visceral complications than because of the injury to the bone 
itself In young women pelvic deformity resulting from frac- 
tures may be of medicolegal importance as regards the ex- 
pectancy of pregnancy The fractures are often bilateral 
Fracture of the acetabular nm simulates dislocation of the hip, 
a posterior displacement may exist in addition 

Fractures of the pelvis are usually the result of severe in 
juries They were formerly encountered chiefly m heavy 
industry The usual history was a fall from a height being 
struck by a falling object or being caught between two objects 
The great majority of these cases were cared for by the rela 
tively small number of surgeons who had an industrial prac 
tice Since the advent of the automobile and the ever increas 
ing number of traffic accidents fractures of the pelvis have 
increased accordingly The injury may occur as the result of 
being thrown from the automobile or by a crushing accident 
A goodly number occur when the passenger in the rear seat is 
thrown forcibly against the side of the car Fedestnans also 
suffer fractured pelvis as the result of being knocked into the 
air, or thrown violently to the ground Since the injured 
persons are naturally taken to the nearest hospital, patients 
with fractured pelvis may now be found in every hospital tn 
the land It has therefore become increasingly important that 
general surgeons throughout the nation familiarize themselves 
with the methods of handling these cases 

In former years the vast majority of fractures of the pelvis, 
occurred in men 5 In the series of cases herein reported, how- 
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ever, 44 per cent are women Sixt) per cent of the nomndus 
trial cases are women This is no doubt due to the fact that 
the female pelvis is more frail than the male pelvis and is 
broken with less force In our senes, there were three frac 
tures which occurred in women as the result of minor injuries 
such as falling out of bed or tripping ov er a rug 

A fracture of the pelvis may be suspected by the history 
of trauma associated with pain and an inability to walk In 
the worst cases, the patient will be where he falls, complain 
of severe pain and maj soon develop the signs of shock When 
the trauma has been shght, there may be a fracture without 
displacement and the patient maj get up and walk, although 
walking is seldom pain free It is in this type of case, that 
there is a danger of an error m diagnosis There will usuall) 
be localised pain and tenderness, but crepitus may not be 
elicited Since there is no deforautj, a definite diagnosis m3) 
not be possible except by x ray examination The only safe 
procedure, therefore, is to x ray the pelvis in all cases when the 
patient complains of pelvic pain following trauma In the 
vast majority of cases, however, a positive diagnosis can be 
made by the history and physical examination The pubis and 


and crepitus Deformity oi tue uesu, w tfte ilium can eas.lv 

1 


'^'Sre'S' phys' cal etammation is usuall, 
and a ray ru.muBt.on i^nec.sj.rv 


very instructive 
to determine the 


more ~ hurl a„ eiammat.on tor tenderers, and 

patient “” r * . made foe tear of increasing the shoot, 
crepitus should n . there is seldom only one fr ac 

When the pelvis J j 60 ac ute cases SO per cent had more 
ture line In ouf eue 
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than one fracture, and 20 per cent were bilateral As a matter 
of convenience, the fractures have been listed in 4 groups The 
groups are not mutually exclusive since a Malgaigne fracture 
breaks the pelvic ring twice, and a fracture of the acetabulum 
often breaks the pelvic ring A considerable number of the 
patients might be listed in more than one group, because of 
multiple fractures In the interest of clarity, this has been 
avoided The classification is given below in the order of fre 
quency as found in the reported series 

1 Fractures of the pelvic nog 31 

2 Fractures of individual bor.es not involving the pelvic ring 10 

3 Fractures of the acetabulum 8 

4 The double vertical fracture of Malgaigne 6 

Unknown 3 

Total 60 

FRACTURES OF THE PELVIC RING 
Fractures of the pelvic ring constitute one half of the cases 
in the reported series Because of the difference in the size 
of the bony structure of the anterior and posterior parts of the 
pelvic ring the fracture is almost always in the anterior part 
There are only 3 cases in this series with a fracture of the 
posterior portion, while the anterior part remained intact 
There are S additional cases in which the posterior part of the 
ring was broken along with the anterior part, but not falling in 
the groups spoken of as Malgaigne fractures Thus, the com 
mon fracture of the pelvis is through the anterior half of the 
pelvic ring The horizontal rami of the pubis were fractured 
in 23 instances in our senes, while in the remaining 5 cases 
there was a separation of the symphysis or a fracture through 
the pubis proper In the fractures of the anterior part of the 
pelvic ring with displacement, there must of necessity be some 
change in contour in the posterior part of the ring When there 
is no accompanying posterior fracture, the bend in the ring 
must take place at the sacro iliac joint The injury to these 
ligamentous attachments probably is not overcome so easily as 
a bony injury This doubtless accounts for the back pain of 
which the patients often complain in the first few months of 
their convalescence 

When the horizontal ramus of the pubis is broken without 
other injury, there is likely to be little or no displacement 
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ever, 44 per cent are women Sixty per cent of the nonmdus 
trial cases are w omen This is no doubt due to the fact that 
the female pelvis is more frail than the male pelvis and is 
broken with less force In our series, there were three frac 
tures which occurred in women as the result of minor injuries 
such as falling out of bed or tripping over a nig 

A fracture of the pelvis may be suspected by the history 
of trauma associated with pain and an inability to walk In 
the worst cases, the patient will lie where he falls, complain 
of severe pain and may soon develop the signs of shock When 
the trauma has been slight, there may be a fracture without 
displacement and the patient may get up and walk, although 
walking u> seldom pain free It is in this type of case, that 
there la a danger of an error in diagnosis There will usual!} 
be localized pain and tenderness, but crepitus may not be 
elicited Since there la no deformity, a definite diagnosis roaj 
not be possible except by x ray examination The only safe 
procedure, therefore, is to x ray the pelvia in all cases when the 
patient complains of pelvic pain following trauma In the 
vast majority of cases, however, a positive diagnosis can be 
made by the history and ph}sical examination The pubis and 
ischium can be examined fairly carefully by rectal and vaginal 
examination Separation of the symphysis or fracture of the 
pubic bone can be palpated easily Compression of the pelvis 
laterally will give pain and sometimes preternatural mobility 
and crepitus Deformity of the crests of the ilium can easily 
be noted Absence of the prominence of the greater trochanter 
suggests a fracture of the acetabulum with central dislocation 
In a recent case an accident ward intern overlooked this phe 
nomenon and dismissed the patient with the diagnosis of 
‘charle} horse 

A careful physical examination is usually very instructive 
however, and x ray examination i> necessarv to determine the 
exact and complete bony injury When the patient is first ad 
mitted to the hospital the diagnosis of the complication k often 
more important than the diagnosis of the fracture If the 
patient is severely hurt an examination for tenderness and 
crepitus should not be made for fear of increasing the shock 

When the pelvis is fractured, there is seldom only one frac 
lure kne In our senes of 60 acute cases, 80 per cent had more 
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When this is done, or if the pelvis should be manually com 
pressed with the patient under anesthesia, the urethra should 
be held well posteriorly by means of a sound 3 In resistant 
cases, the symphysis has been wired successfully 8 We have 
never found this to be necessary 

Fractures through the posterior part of the ring are best 
treated by means of the canvas sling w ith a wooden spreader 
This apparatus is frequent!} used as a routine procedure in all 
cases of fracture of the pelvis 13 Traction may or maj not be 
used m association with this When traction is used it is em 
ployed for sue to eight weeks No weight bearing is allowed 
for twelve weeks Hard labor is advis°d against for six months 

FRACTURES OF SINGLE BONES NOT INVOLVING THE PELVIC RING 
These are probably the least serious of fractures of the pel 
vis As a rule, they are serious only in so much as they are 
accompanied by associated injuries or complications There 
were 10 cases in this senes These were equally divided be 
tween fractures of the ilium and fractures of the ischial arch, 
including the ischium and the descending ramus of the pubis 
The latter fractures usually occur as a result of falling in the 
sitting position Fractures of the ilium are due to direct force 
or muscle pul! as in the case of the spines of the ilium 

Fractures of the ilium are treated by rest in bed for three 
or four weeks When there is a fracture of one of the spines, 
the affected muscle should be relaxed by the position of the 
thigh If there is a large piece of bone pulled off with the 
muscle attachment, it may be nailed in place l * This is not 
necessary to a good positional result In fractures of the wing 
of the ilium, treatment by the canvas sling will increase the pain 
and deformity 8 

In the treatment of ischial fractures the patient should not 
sit erect, thereby bearing weight on the ischium, for six or eight 
weeks If sitting is necessary the weight may be borne by the 
other side Standing is not harmful 

FRACTURES OF THE ACETABULUM 
These may be divided into 3 groups 
1 Fractures of the n m of the acetabulum 
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When there is displacement, there is an associated fracture of 
the descending ramus of the pubis or of the ischium These 
fractures may usually be diagnosed by rectal or vaginal ex 
animation 

If there is no deformity, the patient may be placed flat in 
bed or on a Bradford frame for eight weeks with a satisfac 
tory result If there is any fear of lack of cooperation on the 
part of the patient a plaster cast had best be applied to precent 
his sitting up m bed and producing deformity The failure to 
take this precaution accounted for one of the poor results in 
this series It is of course easy to say that the patient has only 
himself to blame if he sits up in bed against orders Neverthe 
less, the patient will only remember that he was under your 
care and that he got a poor result In fracture of the horizontal 
ramus onl> , without a fracture of the descending ramus of the 
pubis or of the ischium, there is no danger of displacement 
during convalescence 

When the complete fracture of the anterior part of the pel 
vis occurs (including both the horizontal ramus of the pubis 
and the descending ramus of the pubis or of the ischium) there 
is usually some deformity requiring reduction This is best 
accomplished by traction The lateral fragment inmost often 
displaced 
tion appa 
skeletal ti 


adequate 

reduction , , . 

mummed by plaster boots Iron, the knees down with a bar 
across the ankles The Roger Anderson mil leg traction ap 
paramo would probably grve a gwd result 

When there is a fraclure mth literal d.splacement or a 
t nf the svmpbvsia pubi the treatment of choice i 

reparation oribesymp^^p ^ |jtm| 

by m we™lated by a wooden spreader If tbe sling , 5 „ sed 
may be re D b watched carefully for fear 0 f 

mlh "VSre’s ov thegreater trochanters If the separat* 
P :TJ .“1" cannoT be closed by this method skeleial 
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When this is done, or if the pelvis should be manually com 
pressed with the patient under anesthesia the urethra should 
be held well posteriorly by means of a sound 3 In resistant 
cases, the symphysis has been wired successfully 3 We have 
never found this to be necessary 

Fractures through the posterior part of the ring are best 
treated by means of the canvas sling w ith a wooden spreader 
This apparatus is frequently used as a routine procedure in all 
cases of fracture of the pelvis 13 Traction may or may not be 
used in association with this When traction is used it is em 
ployed for six to eight weeks No weight bearing is allowed 
for twelve weeks Hard labor is advised against for six months 

FRACTURES OF SINGLE BONES NOT INVOLVING THE PELVIC RING 
These are probably the least serious of fractures of the pel 
vis As a rule they are serious only in so much as they are 
accompanied by associated injuries or complications There 
were 10 cases in this series These were equally divided be 
tneen fractures of the ilium and fractures of the ischial arch, 
including the ischium and the descending ramus of the pubis 
The latter fractures usually occur as a result of falling m the 
sitting position Fractures of the ilium are due to direct force 
or muscle pull as in the case of the spines of the ilium 

Fractures of the ilium are treated by rest in bed for three 
or four weeks When there is a fracture of one of the spines 
the affected muscle should be relaxed by the position of the 
thigh If there is a large piece of bone pulled off with the 
muscle attachment it may be nailed in place 14 This is not 
necessary to a good positional result In fractures of the wing 
of the ilium treatment by the canvas sling will increase the pain 
and deformity * 

In the treatment of ischial fractures, the patient should not 
sit erect, thereby bearing weight on the ischium for six or eight 
weeks If sitting is necessary the weight may be borne by the 
other side Standing is not harmful 

fractures of the acetabulum 
These may be divided into 3 groups 
1 Fractures of the rim of the acetabulum 
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2 Fractures or epiphyseal separation of the floor of the 

acetabulum 

3 Penetrating fractures of the floor of the acetabulum with 

or without mtrapelvic displacement of the head of the 
femur 

Fractures of the rim of the acetabulum are usually the re 
suit of a posterior dislocation of the femur The diagnosis is 
to be suspected m these cases, but is rarely made without the 
aid of an x ray examination Care must be taken not to confuse 


result 

The differentiation in the remaining two groups is a matter 
of degree, but is of considerable importance in treatment and 
prognosis The injury is almost always sustained by a blow on 
the greater trochanter There have been cases reported how 
ever, where the force was transmitted through the femur" 
When there is a fracture of the floor of the acetabulum with 
out displacement the fracture may be suspected by the ehcita 
tion of pain on pressure over the greater trochanter Treat 
ment in a plaster cast for four weeks with rest in bed for eight 
weeks ia satisfactory There should be no weight bearing for 
three months 

A penetrating fracture of the acetabulum may be indicated 
by a diminution of the prominence of the greater trochanter 
If there is a complete mtrapelvic displacement of the head of 
the femur, it may be felt by rectal examination In these cases 
with displacement, reduction is necessary This may be ob 
tamed under general anesthesia but is frequently difficult to 
maintain Skeletal fixation has been recommended 11 by plac 
mg a pm through the greater trochanter and incorporating it 


Reduction may be obtained by gradual traction Longi 
h, ( final traction by means of a Russell traction apparatus and 
lateral traction with the Ruth Maxwell apparatus may be suffi 
Tf m ore traction is needed than can be ob ' a ‘ n , ed tb is 
C !thnd skeletal traction may be applied through the greater 
method, skm ,* Cubbms has placed a screw 



FRACTURES OF THE PELVIS 


1579 


THE DOUBLE VERTICAL FRACTURE OF MALGAIGNE 
This is the fracture in which the pelvic ring is broken both 
anteriorly and posteriorly on the same side Thus, one half of 
the pelvis may be displaced on the other This fracture is 
usually the result of a severe force against one half of the pelvis 
If there is no displacement the patient may be kept flat in bed 
or treated in a canvas sling If there is displacement, the de- 
formity must be corrected A considerable amount of traction 
is usually needed, but skin traction is occasionally satisfactory 
Skeletal traction by means of the well leg traction apparatus 
has proved satisfactory, 10 since it is a problem of pulling one 
side of the pelvis down and pushing up on the other until the 
two meet Although 3 great deal of traction may be required 
for reduction, the amount required to maintain reduction is not 
great Skeletal traction by a wire through the ischium has been 
advised ’* These cases are always the result of severe injury 
so that shock is usually great 

COMPLICATIONS AND ASSOCIATED INJURIES 
The mortality in cases of fracture of the pelvis is due to the 
complications and the associated injuries There were 5 deaths 
in the present senes Three of these were due to fractured 
skulls with cerebral injury One died of shock and internal 
hemorrhage a few hours after a 5 ton truck ran over his pelvis 
The other died a few hours after an operation for a ruptured 
small intestine 

Shock is the complication requiring first attention upon ad 
mission to the hospital If the patient is already in shock he 
must be treated energetically If he is not yet in shock every 
measure must be taken to prevent it The shock is caused not 
only by the fractured pelvis but by the associated injuries 
These injuries must, of course be treated irrespective of the 
fractured pelvis The associated injuries in the reported senes 
are listed as follows 

Fracture of one or more long bones 14 

Fracture of the skull 5 

Cerebral Inj ly without fracture el skull 4 

Fracture of one or more vertebrae 5 

Dislocation of the femur j 

R’lfAwi VsdTiey j 

Ruptured small intestine 
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Rupture of the urethra and bladder are complications which 
require emergency treatment These complications ha\e oc 
curred once and twice respectively in this «enes There were 
2 cases operated upon because of lower abdominal mas«es In 
each instance it proved to be a preperitoneal hematoma 

Rupture of the rectum and \agma are rare None occurred 
in this senes Rupture of the urethra should be suspected when 
there is a separation of the symphysis or a fracture near the 
midline anteriorly In such a case, the patient should be cath 
etenzed before he attempts to void This will prevent the 
spilling of urine in the perineal tissues If a catheter cannot be 
passed the diagno is is obvious The patient should be op 
erated upon immediately bj the perineal approach and the 
urethra repaired over a catheter If there is difficulty in finding 
the proximal end of the urethra the bladder should be opened 
and a retrograde urethral catheterization done One should 
not be satisfied with a c>sto torn} since late repair of the urethra 
is difficult and may be impossible 

If the fracture of the pelvis is not near the nudhne an 
tenorlj , the patient may be allowed to void If there is a nip 
lured bladder there may be an urgent desire to urinate or a 
small amount of bloody urine or none at all ma> be expressed 
The rupture of the bladder may be intraperitoneal or extra 
peritoneal In 5a cases, Campbell* found 34 to be mtrapento 
neal and 21 extraperitoneal In our reported series there were 
only 2 ruptured bladders both lacerations were extrapentoneal 
When the ruptured is intrapentoneal there will be ev idence of 
peritoneal irritation requiring that the abdomen be opened Tn 
that event, operation may be performed without the necessity 
of making a positive preoperative diagnosis of just which 
viscus is ruptured If the rupture is extraperitoneil there will 
be suprapubic tenderness and swelling Some 1 ® adv ocate doing 
V- - ~ Tf Q nrnbabh better to suture the 

catheter 

exposed 


for suturing a good result may be outameu uy »■-*»» g a cath 
eter in the bladder through the urethra and draining the area 


question as to whether or not the bladder 
is ruptured it has been our custom to instill a measured q Ua n 
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my of sterile solution and then try to recover it There are 
some who feel that this procedure is unjustifiable They 14 
point out that the test may give misleading information and 
that if there is a rupture it spreads fluid and probably infection 
throughout the tissues The error m this test is likely to be 
due to a small hole in the bladder through which the fluid will 
not escape except under pressure Thus if the test is nega 
tive with a small amount of fluid the bladder is distended with 
400 or 500 cc of fluid for about five minutes This will prob 
ably allow some fluid to escape and prevent misleading infor 
mation It has been our feeling that it is better to take the 
risk of allowing the fluid to diffuse through the tissues than to 
operate upon patients not requiring surgery Jones and Buck 
ner 8 feel that the injection of air is less harmful and more in 
formative Conway* has injected opaque solutions into the 
bladder and taken diagnostic * rays 

Paralytic ileus is a frequent troublesome complication 
Weil et of 15 in a series of 28 fatalities reported paralytic ileus 
the cause of death in 8 instances In the treatment of the re 
ported cases it has been the custom to give pitressin promptly 
if there is any evidence of distention Paralytic ileus developed 
to a serious degree in only 2 instances one patient died but had 
other injuries sufficient to account for his death 

Injury to the great vessels of the pelvis probably accounts 
for some of the deaths which occur soon after accidents Be 
cause of this a diagnosis is not made with certainty unless an 
autopsy is performed As a result this complication is seldom 
reported It was probably the cause of death in 1 of our cases 

Nerve injuries were reported in 9 per cent of 100 cases re 
ported by Lam 9 In the present senes nerve injury was recog 
mzed m only 3 instances In other series however nerve in 
juries have been reported in 33 per cent of central dislocation 
Iractures obturator pain in 20 per cent and peroneal palsy in 
13 per cent 

RESULTS 

Although the series is small and the follow up is made 
quate some information may be gained by studying the results 
in the cases followed The patients have been divided into 4 
groups according to the result when last seen In some in 
stances the time interval was so short that the patient had 
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obviously not reached his final status In group A are those 
patients who were perfectly well with no complaint and no 
deformity Group B includes those patients who are working 
at their regular occupations, but still have some sacra iliac dis 
comfort on bending sitting or the like Listed here also, are 
those patients who have no complaint, but who have a slight 
limp because of some shortening or limitation of motion In 
group C are those patients who, while up and about have 
enough pain or limping to prevent a return to their former 
occupations In group D are patients who when last seen could 
not walk without crutches It should be noted as pointed out 
below that some of these patients with poor results had only 
gone a few months since the accident Time has doubtless 
proved beneficial to man> of them 


Fractures of pelvic ring 
Fractures of bones 

Fractures of acetabulum 
Double vertical fractures 
Unknown 
Total 


Total 

3t 

10 


60 


Ded Followed Result 

'BCD 
1 to IS 3 1 1 

0 6 6 0 0 0 

0 J *201 

1 S 2 3 0 1 

3 2 2 OOQ 

~ 33 27 7 1 3 


Twenty of the patients with fracture of the pelvic ring were 
followed Excellent results were obtained in IS of these The 
patients had absolutely no complaints when last seen Three 
were placed in group B The*e patients had been followed 


^heWdl cordd* not" rralh* without crutches three months follow 
mB In iS're's" sragfetonel without involvement of the pel 

patients Mowed c ^ P „ se sere injury It has been 
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not been our experience 8 Five patients in the present series 
were followed Four of these had an excellent result although 
2 of these were placed m group B because of a slight limp due 
to limitation of motion at the hip The other patient had bi 
lateral acetabular fractures and could not walk alone when 
seen four months following discharge 

The double vertical fracture of Malgaigne is a severe injury 
but the results are unexpectedly good if a proper reduction is 
obtained Of 5 patients followed 2 obtained perfect results 
Two others were back at work when last seen four and four 
teen months following discharge from the hospital but com 
plained respectively of pain in the back on sitting a long time 
or bending over The fifth patient was unable to walk alone 
four months following discharge 

SUMMARY 

Sixty cases of acute fracture of the pelvis are reviewed 
Two thirds of the fractures were due to civilian accidents and 
one third to industrial accidents Sixty per cent of the civilian 
accidents occurred in women There were 5 deaths due to 
associated injuries or complications Seventeen cases were not 
followed as to the end result Of the 38 cases followed 71 
per cent obtained a perfect result An additional 18 per cent 
were able to return to former activity but had some residual 
deformity or sacro iliac discomfort The remaining 1 1 per 
cent were still m the poor result group when last seen 
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obvious!) not readied bis final status In group A are those 
patients who were perfect!) well with no complaint and no 
deformity Group B indudes those patients who are working 
at their regular occupations but still have some sacro iliac dis 
comfort on bending fitting or the like Listed here also are 
tho<e patients who have no complaint but who have a slight 
limp because of some shortening or limitation of motion °Jn 
group C are tho«e patients who, while up and about have 
enough pain or limping to prevent a return to their tormer 
occupations In group t> are patients who when last seen could 
not walk without crutches It should be noted as pointed out 
below that some of these patients with poor results had only 
gone a few months since the accident Time has doubtless 
proved beneficial to man> of them 

Total Died Followed Result 

* ff C D 

Fractures of pc! W nn» 31 1 o 15 3 1 1 

Fractures of «ingk bones 10 0 6 6 0 0 0 

Fractures ef acetabulum S 0 s 2 2 0 1 

Double verticil fractures 6 l 2 3 0 1 

Unknown •» 2 2 0 0 0 

Total 60 ' is 27 1 3 

Tweniv of the patients with fracture of the pelvic ring were 
followed Excellent results were obtained in 1 5 of these The 
patients had ab-oluteh no complaints when la't seen Three 
were placed in group B These patients had been followed 
three four and nine months since discharge from the hospital 
While thev were back at their former activities the) were still 
bothered b\ sacro-ttiac di.comfort upon b-rdragcier or sitting 
for a long time One patient was placed in group C who at 
three months had moderate «acro~iliac para and walked with a 
moderate limp One patient was placed m group D because 
she still could not walk without crutche- three months follow 
mg discharge from the ho pital 

In fractures of smsle bones without involvement of the pel 
vie ring the results were excellent as was to be expected The 
patients followed had no complaints or lo* s of function 

Fracture of the acetabulum is a sf v ere injur) It has been 
stated that thev all get ankjlosts of the hip joint * That has 
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FRACTURE OF UPPER THIRD OF HUMERUS 
Fracture of the upper third of the humerus Is a frequent 
fracture in both sexes during all adult years In children, it 
is extremely rare, though epiphyseal injuries about the shoulder 
frequently occur Just why the epiphyseal injuries outnumber 
the fractures here while the opposite occurs at the wrist within 
the same age groups has never been quite clear to me In 
spite of a large experience, I still feel that dislocation of the 
lower radial epiphysis should be a more common accident than 
Colies fracture in children 

Fractures of the upper third of the humerus, like all other 
fractures, are caused either by direct or indirect violence The 
direct violence is easy to understand, but the indirect violence, 
described as a fall on the outstretched hand is much harder 
for me to interpret 

This, I think, dates back to undergraduate days, when I 
was rather startled by the number of fractures caused by a 
‘ fall on the outstretched hand ’ It seemed to me then, and 
even now, that too frequently we are satisfied with this mech 
atusttt as the sole explanation of indirect violence for every 
dislocation and fracture from phalanx to clavicle 

Of course the degree of rotation of shoulder and of fore 
arm, the degree of flexion of wrist, strength and tone of mus 
cles at times of accident, all enter into the determination of 
what must give These factors are rather hard to analyze 
because of the short time involved and the pain caused by the 
accident 

In this brief discussion, I will not be concerned with the 
so called "pathologic fractures,” where the force and direction 
of the trauma are the least important factors and in which the 

VOL. IJ—IOO T585 



1 5^4 EtDMDGE L ELIASON, JULIAN JOHNSON 


9 Lam, C R Nerve Injury in Fractures of the Pelvis Ami of Surg 
101 04>-9sl 1936 

10 Langner A J Use of Jones Splint in Treatment of Fractures of 
Pelvis and Neck of Femur Jour Bone and Joint Surg., 17 435—442 (April) 
1935 

11 Leadbetter G \\ Fractures of the Pelvis South Med Jour 25 
42 745 1932 

12 Nlessen (Quoted bv 13) 

13 Noland L and Coma el! H E Fractures of the Pelvis Surg 
Gynec and Obst, 66 522 52a 1933 

14 Speed K Fractures and Dislocations 3rd ed Lea and Feb ger 
Phda 1933 

15 ttefl G C Henry J P and Rusbndge H W The Treatment of 
Fractures of the Pel is and Ther Complications Penn Med Jour 38 942 
946 1935 

16 White E tt A Study of Certain Urological Complications Asso 
uated with Fractured Pel -l Jour Lrol 29 29»-309 (Alarch) 1933 



FRACTURE of upper third of HUifERUS 1587 



Fig 409 — Fracture of greater tuberosity »ith dislocation ol head of humerus 



Fig 4JO — Same ca e as Fig 409 after reduction of head of huraetus Fractured 
greater tuberosity in proper position 

The first of these concerns fractures associated with dis 
location of the head of the humerus and those in which the 
complication 0! dislocation does not e^ist 
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resultant relationship of the fracture fragments does not have 
its usual importance 

Likewise, the fractures, m this part of the anatomy re 
suiting from gunshot wound will have to be passed over In 
these ca«es, the complicating factors of infection, soft tissue 




Fift 408 —Same ca=e as Fig 407 after reduction of head of humerus Fractured 
greater tubero ity in proper po mon 

loss bone loss and nerve injury make each case an individual 
problem to be met bv general surgical principles rather than by 
some definite fracture procedure 

To simplify the diagnosis and management of these frac 
tures it is essential to make several broad classifications 
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Fig 410 — Same ca_e as Fig 409 after reduction of head of humerus Fractured 
greater tuberosity id proper position 


The first of these concerns fractures associated with dis 
location of the head of the humerus and those tn which the 
complication of dislocation does not exist 
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resultant relationship of the fracture fragments does not have 
its usual importance 

Likewise, the fractures in this part of the anatomy re 
suiting from gunshot wound will have to be passed over In 
these cases the complicating factors of infection, soft tissue 



Fig 407 — Fracture of greater tuberosty with dislocation of bead of humerus 



Fig 408 Same case as Fig 407 after reduction of h ad of humerus Fractured 

greater tuberosity tn propet po ition 

loss bone loss and nerve injury make each case an individual 
problem to be met by general surgical principles rather than by 
some definite fracture procedure 

To simplify the diagnosis and management of these fiac 
tures it is essential to make several broad classifications 
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The treatment of fracture of greater tuberosity where dis 
placement has occurred is to dress the arm in 90 degrees 



Fig tuberosity 

The d sp acement of fracture fragment apparently the same as m F g 409 


l 



F g 412 — Same case as in F g 411 Head of humerus has been replaced 
but the fractured greater tuberosity remains below its normal position— in con 
trast to Fg 410 

abduction with external rotation of 180 degrees The elbow is 
flexed at right angle to the arm so that the hand is slightly 
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In all cases of fracture of upper third of humerus asso 
ciated with dislocation of the head of humerus, the dislocation 
should be reduced before attempting to treat the fracture 
When dislocation complicates simple fracture of the upper 
third of humerus, the fracture may be one of three types— 
fracture of greater tuberosity, fracture of lesser tuberosity, or 
fracture of the surgical neck Of these complications, the first 
is the simplest, as complete reduction of the dislocation usu 
ally causes complete reposition of the fracture fragments (Figs 
407-410) 

Until recently, I would have said that reduction of disloca 
tion always reduced the fracture of the greater tuberosity, a 
short time ago, however, I had to perform open reduction of 
a fracture of greater tuberosity to remove interposed deltoid 
muscle fibers even though we had x ray evidence of complete 
reduction of the dislocation of the head When fluoroscopic 
attempts to reduce this fracture were unsuccessful I had to 
interfere surgically Other such cases have been reported and 
each of the illustrations showed that the greater tuberosity was 
displaced downward This of course is opposite to the dis 
placement commonly produced by the tendon attachments and 
contrary to the deformity usually found (Figs 411 412) 

In this particular case, it was necessary not only to remove 
the muscle fibers from the fracture site, but to elevate the 
tuberosity and hold it in place with a bone screw 

The symptoms in these cases of dislocation with fracture of 
the greater tuberosity are primarily those of dislocation with 
pain tenderness arm supported by the patient and loss of 
deltoid prominence For the sake of the patient and as a legal 
safeguard to hospital and physician no dislocation should be 
replaced before obtaining an x ray record 

Too frequently reductions have been attempted m cases 
of fracture either of the surgical or the anatomical neck when 
no dislocation existed x Ray taken after attempted teduc 
tion and revealing fracture line for first time raises the mal 
practice question of the physician having produced the frac 
ture during manipulation 

The symptoms after reduction of the dislocation are ten 
demess over the tuberosity and disinclination to attempt ab 
duction of the arm 
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three to four weeks The position most satisfactory is with 
the arm in abduction of 90 degrees to the long axis of body, 
forearm flexed on arm, and the whole arm internally rotated 
This brings forearm with palm toward body m the position of 
akimbo, where elbow is the apex of triangle with the base 
formed by the chest wall 

This position should be maintained for three to four weeks, 
and that is best done by dressing the arm and forearm over a 
Middeldotpf’s triangle This triangle may be made of any 


Fig 413— Fracture of surgical neck of humerus with rotation of the head 
to such a degree that synovia covered portion of head i s in contact with the 
exposed spongy fracture line of the shaft 


heavy cardboard with one side equal to length from wrist to 
elbow one from elbow to axilla, and the third from axilla to 
lop of crest of iliac bone This is amply padded, placed in posi 
tion and then triangle, arm forearm and body incorporated in 
plaster of pans This position is quite comfortable and less 
conspicuous than many plaster dressings 

Fracture of the surgical neck of the humerus associated 
«ith dislocation of the head frequently occurs and may prove 
\ery troublesome Occasionally it is necessary to expose the 
fracture site surgically and reduce the head, occasionally the 
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above head level and forearm parallel to long axis of the body 
The forearm is more comfortable in mid rotation with palm 
toward side of face 

This position sometimes called the lighthouse position is 
best maintained by properly applied plaster of pans cast to the 
body arm and forearm The weight comes on the posterior 
aspect of the abducted arm and lateral wall of the chest so that 
ample padding should be used to avoid pressure disturbances 
The position should be maintained from four to five weeks 
Fracture of the lesser tuberosity occasional^ occurs with 
dislocation of the head of humerus The causative trauma in 
these cases is usually forcible external rotation of the arm 
The symptoms are again predominantly those of disloca 
tion with the additional subjects e complaint of marked pain 
on least attempt to move the arm The patient also is apt to 
report that at the time of accident something snapped and 
the pain became more acute 

The treatment consists of replacing the dislocation first 
Though not truly part of this discussion I believe a word as 
to the method of reduction may prove helpful 

The patient is first x rajed then put flat on his back on 
low table or examining bench Pain is controlled by hypo 
dermics nitrous oxide and oxygen ether or brachial plexus 
block The arm with extended forearm is then abducted and 
hv firm grasp about the wrist is extended from the body 
Countertraction by an assistant is preferable to the stocking 
rnvered foot against the chest wall The arm is gradually 
brought down to side of body and assistant guides the head 
over brim of glenoid fossa with his fingers instead of using 
S3 as fulcrum This is less apt to cause fracture and soft 
injury and .n care ot already rating fracture less 
1 “ Frequently traction may be done by an un 

'""rf assistant and the phjsican s hand, kept free for the 
Saw manipulation When necessary to work unassisted a 
u be applied about the mist of the patient and then 
T^tThe waist of the physician Since adopting ihe hand 
about the j halE fou „d little use tor the better known 
>“? 3d rr methods <o frequently described 
a After reduction ot the dislocation the treatment ot true 
f lesser tuberosity is to maintain immobilization from 
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dislocation of the head, occur in the same locations previously 
described, and also m the anatomic neck and upper portion on 
the shaft 

In the fracture of greater tuberosity, lesser tuberosity and 
surgical neck without dislocation of the head and with separa- 
tion of the fragments, the dressings are the same as have just 
been described 

The fractures through the anatomic neck usually occur in 
middle life Diagnosis before x ray is usually difficult, but 
upward pressure on the bent elbow which gives pain under the 
deltoid should arouse suspicion 

If the fracture site is impacted and the patient old it is 
advisable to leave it alone It is protected by a pad in the 
axilla down to the internal condyle, and a plaster of pans 
shoulder cap on the outside of arm The forearm should be 
kept in sling and sling fixed to trunk to prevent rotation out 
ward at the fracture site 

This position is maintained from five to six weeks though 
elbow, wrist and finger motion is encouraged after two weeks 
When cap is removed, shoulder motion can be more rapidly 
regained by having the patient lean forward allow the arm to 
swing free and then bend sideways so that the arm hangs free 
in abduction 

This whole procedure is to obtain function rather than an 
atomic perfection in the older patients 

In the younger patients with fragments in poor position, 
the impaction is broken up, and the arm is then dressed in 
abduction of 90 per cent and external rotation of 90 per cent 
This position should be maintained for three weeks and then 
mild active motion encouraged 

Fracture of the shaft above the junction of the middle and 
upper thirds of the humerus with fragments in poor position is 
usually caused by direct violence The symptoms of pain, fixa 
tion of arm to side by the opposite hand, and visible deformity 
suggesting angulation outward, help in the diagnosis prior to 
x ray Even without deformity, three sided tenderness can be 
elicited at site of fracture 

If manipulation and replacement cannot be maintained by 
dressing in the aeroplane position the patient should be hos- 
pitalized traction in abduction maintained for ten days 'to over- 
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head cannot be readily reduced and then surgical intervention 
is necessary to get end to end approximation 

A frequent finding after reduction is that the head is ro 
tated m such extreme abduction that the fractured end of shaft 
is against synovial covering of the head and proximal fracture 
line is against under surface of the deltoid muscle (Fig 413) 

Many times I have seen the head removed, or about to be 
removed for this complication, when traction of the arm at 
right angles to the body maintained for seven to ten days will 
bring the two fracture surfaces into contact This, of course 
is not a satisfactory ambulatory treatment, and calls for hos 
pitahzation where x ray check up with portable apparatus is 
available Once the fracture lines are in approximation, either 
immediately or after traction has restored the position, the 
arm is dressed m 90 degree abduction and 90 degree ex 
ternal rotation— the so called 'aeroplane position” Since 
aeroplane splints are so readily available the plaster dressing 
in Osgood Penn Hallow position is seldom mentioned, and yet 
is the frequently used body cast with arm cast at right angle to 
the body 

A simple method of obtaining this position is to make a card 
board triangle (Middeldorpf s) The width of cardboard is 
the w idth of the right angle arm splint The lengths o f the sides 
are equivalent to length from elbow to axilla axilla to top of 
crest of ilium and then from there to elbow with arm at right 
angles This triangle is attached to the short bar of a wooden 
right angle splint and the whole well ^padded All measure 


muscle tone may be maintained 

One of the advantages of this type of dressing Js that it can 
be made immediately, and another possibility is that x ray 
raaettes can be cut from cardboard to fit the opening in the 
triangle In this way a second position view of fracture site 
can frequently be obtained early m the treatment 

Fractures of the upper third of humerus not associated with 
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If function does not return soon after injury, nerve suture 
may be necessary With symptoms coming on later, and 
gradually getting worse, the nerve must be freed from the cal- 



Fig 416 — Patient with epiphysis of head of humerus ununited, with frac 
ture of surgical neck of humerus Head remained in glenoid fossa Bnd shaft 
was forced upward 



Fig 417 —Same patient as in Fig 416 Traction has been applied and arm 
dressed in 90-degree abduction Complete reposition of fragments 

lus, and protected from future involvement by changing its 
course 

To this time, with one exception, we have considered only 
the fractures with displacement In the same order, let us 
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come muscle spasm and the arm then dressed in 90-degree 
abduction and 90 degree external rotation {Figs 414-417) 
Nerve injury may occur in fractures of this position of the 
humerus High up the circumflex may be injured or involved 
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If function docs not return soon after injury, nerve suture 
may be necessary With symptoms coming on later, and 
gradually getting worse, the nerve must be freed from the cal 



Fig 416— Patient with epiphysis of bead of humerus un united with frac 
ture of surgical neck of humerus Head remained in elcnoid fossa and shaft 
was forced upward 



Fig 417 — Same patient as in Fig 416 Traction has been applied and arm 
dre«sed in 90-degree abduction Complete reposition of fragments 

lus, and protected from future involvement by changing its 
course 

To this time with one exception, we have considered only 
the fractures with displacement In the same order, let us 
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consider fractures without displacement and not associated with 
dislocation of head of humerus 

Fracture of the greater tuberosity may occur from direct 
violence and not be associated with displacement (Fig 418) 
In either case there is tenderness over the fracture site, pain on 
motion of the supraspinatus tendon and the description of 
pain suggests acute so called ‘ subdeltoid bursitis ” 

The treatment m this type of case is simple fixation of the 
arm to the side of the body As a further protection to the 



, ic freauentlv removed for exercise of the elbow joint 

chng and q for to four weeks is usually sufficient 
Conltn.ng the molded P^ter of pam »l»uMer cap ,t 
, u Jmnate to describe a variation in making molded 
might beapp 0P f ^ shou]dercap forearm internal right angle 
SP m ! S laterals of the lower extremit> I use the same tech 
cphnt or la , ls cut out of double thicknecc cotton 
n,C tat The 5 ”'»“ “ 
lint sometim ls then laid flat and rolled plaster of 

turned m «ie ° ked bacL an d forth over it until the 
pans to obtained In this step the only parts of 

„h,ch are tmportant are the greatest length and 
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greatest width These are the dimensions then of a rectangle 
of plaster When necessary thickness is obtained, the plaster is 
turned over, bringing the lint design on top All extra plaster 
showing beyond the lint is then cut rapidly away The double 
layer of lint is then opened up, and folded over the exposed 
surface of the plaster This gives up two layers of lint with 
fuzzy surface out — in between these layers is the plaster This 
is applied to the part, molded into shape by the fixation 
bandages No exposed plaster can be seen or felt, and crumb 
ling is reduced to a minimum 



Fib 419 Fracture ol both greater tuberosity and upper end ol shaft without 
d placement Ca«c was dres ed with axillary pad and plaster shoulder cap 

Fracture of the lesser tuberosity, in good position is also 
dressed with the arm down along side of the chest with thin 
axillary pad and plaster shoulder cap In this case however, 
internal rotation is maintained for three weeks before per 
mitting liberty 

Fracture of the anatomic neck either in good position 
originally or after an impaction is broken up, may be dressed 
the same wa> as long as good position is maintained If upper 
fragment or head has a tendency to rotate into external rota 
tion then the arm must be dressed in enough abduction to bring 
the fractured surfaces into opposition " 
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consider fractures without displacement and not associated with 
dislocation of head of humerus 

Fracture of the greater tuberosity may occur from direct 
uolence and not be associated with displacement (Fig 418) 
In either case there is tenderness over the fracture site, pain on 
motion of the supraspinatus tendon and the description of 
pain suggests acute so called “subdeltoid bursitis ” 

The treatment in this type of case is simple fixation of the 
arm to the side of the body As a further protection to the 
tender fracture area, I like the use of a molded plaster shoulder 
cap This is fastened about the body , fixing a small pad be- 
tween chest wall and humerus The forearm is carried in a 
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Occasionally a tongue depressor picket fence is mcocpor 
ated in the dressing 

The error of applying an internal right angle splint to these 
cases still happens occasional!} As this increases the danger 
of displacement its use should of course be discouraged 



P e 422 — 'Fracture of su g caj neck * ih shaft d ve n nto head produt ng 
many (capmtnls 



F p 423 — Same pat rnt as in Fie 422 after traction and applicat on of pbstts 

Fractures of the head of the humerus itself usually occur 
from indirect violence The fracture is usually one of two 
tvpes — first a small fragment of cortex broken off or else two 
pieces caused by the shaft being driven upnard into the head 
(Tigs 421-425) 
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The fractures of surgical neck in good position may also be 
dressed o\er axillary pad and with shoulder cap as long as good 
opposition is maintained 



Fir 



head 


, nner end of «haft in good position may be 

1 'T tU 'oO-dreree abduct.on il desrred b “* "h«fver « has 
dressed “ . appM ,t,on I have used a thick ardl 
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In delayed union, the use of physiotherapy, occupational 
therapy, more motion at fracture site, and careful metabolic 
supervision may hurry the healing 

In nonunion, sliding grafts are practically impossible, so 
lateral bone splints are preferable The use of metal splints in 
true nonunion has not been physiologically sound, but metal 
strips of various kinds to stimulate callus may soon correct that 
fault 

When necessary to do an open reduction and insert a plate 
or band, I do not count on operating again to remove the plate 
and screws As the plate is used only as an aid to ahnement, 
and then the arm dressed in muscle equilibrium so that no stress 
is exerted on the screws, I have not seen the necessity of second 
operation in clean cases Though various mechanical devices 
ate rapidly replacing older methods, and in many cases lm 
proving results, the upper third of the humerus has not lent 
itself very well to what Bolder calls gadgets Recently Roger 
Anderson has advocated half pins and plaster cast for upper 
third of shaft fractures but it will probably take a long time 
before it will be generally adopted 

As important as the immediate treatment is the treatment 
alter two weeks and alter casts appliances and dressings are 
all removed No matter how perfect the bone result, unless the 
patient has restoration of shoulder motion the treatment has 
not been efficient 

Of the various adjunct therapy measures I have found well 
supervised occupational therapy the most valuable For 
loosening the shoulder, crawling up the wall with the hand on 
the injured side is an uninteresting exercise — so is the forward 
and abduction obtained by body flexion, but weaving a circular 


t*<au uis wors. instead oi toward his pain 

In none of the cases where the head of the humerus had to 
be remoied, have I seen enough abduction to warrant the con- 
sideration of that therapeutic measure except under most ex- 
treme circumstances 
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Functional restoration is usually poor, especially m the latter 
type In younger patients, open reduction and reposition of 
fragments is to be recommended if traction in abduction does 
not give complete reduction 
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In delayed union, the use of physiotherapy, occupational 
therapy, more motion at fracture site, and careful metabolic 
supervision may hurry the healing 

In nonunion sliding grafts are practically impossible, so 
lateral bone splints are preferable The use of metal splints in 
true nonunion has not been physiologically sound, but metal 
strips of various hinds to stimulate callus may soon correct that 
fault 

When necessary to do an open reduction and insert a plate 
or band, I do not count on operating again to remove the plate 
and screws As the plate is used only as an aid to ahnement 
and then the arm dressed in muscle equilibrium so that no stress 
is exerted on the screws I have not seen the necessity of second 
operation in clean cases Though various mechanical devices 
are rapidly replacing older methods and in many cases im 
proving results, the upper third of the humerus has not lent 
itself very well to what Bohler calls gadgets Recently Roger 
Anderson has advocated half pins and plaster cast for upper 
third of shaft fractures but it will probably take a long time 
before it will be generally adopted 

As important as the immediate treatment is the treatment 
after two weeks and after casts, appliances and dressings are 
all removed No matter how perfect the bone result unless the 
patient has restoration of shoulder motion the treatment has 
not been efficient 

Of the various adjunct therapy measures I have found well 
supervised occupational therapy the most valuable For 
loosening the shoulder, crawling up the wall with the hand on 
the injured side is an uninteresting exercise — so is the forward 
and abduction obtained by body flexion but weaving a circular 
rug on a bicycle wheel like frame can be made most interesting 
Like all occupational therapy, the increase of motion occurs in 
the damaged joint while the patient’s attention is directed to 
ward his work instead of toward his pain 

In none of the cases where the head of the humerus had to 
be removed, have I seen enough abduction to warrant the con 
sideration of that therapeutic measure except under most ex 
treme circumstances 
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FRACTURES OF THE CARPAL SCAPHOID 

Of all the fractures that pass unrecognized for days or even 
weeks, fractures of the carpal scaphoid and epiphyseal separa 
tions of the lower radius probably head the list In almost 
every case the trauma results from acute dorsiflexicm of the 
wrist, as from a fall on the outstretched hand Because of the 
absence of marked displacement and swelling the injury is 
looked upon as a ‘ sprained wrist ’ It is only when the dis 
comfort and disability do not disappear that the patient comes 
for medical attention This is often one to two weeks after the 
fracture has taken place 

In 10 of 25 cases of fracture of the scaphoid the first treat 
ment was not given until one week or more after the fracture 
had occurred This delay in the diagnosis and treatment pro 
longs the periods of disability and then decreases the chances 
of union 

The delay is not always the fault of the patient It may 
occur because the physician who first sees the patient is not 
familiar with the signs and symptoms of scaphoid fractures 
Swelling is usually slight, but there is pain on moving the wrist, 
especially on dorsiflexion, and on pressure in the anatomic snuff 
bo* Tenderness is present, more marked on the dorsum of 
the wrist on the radial side The sign most helpful in making 
a differential diagnosis is the demonstration of pain by pressure 
or percussion on the fingers and thumb in their long axes With 
the fingers and thumb held in full extension, pressure or per 
cussion toward the wnst will give increased pain at the frac 
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oi formation of blood clot invasion and organization by newly 
formed thin walled blood vessels development of fibrous tissue 
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ture site when pressure is made on the thumb or index finger 
Little pain is experienced by pressure on the other fingers, and 
finger pressure usually does not cause any increase in pain in 
simple sprains The demonstration of the above findings 
should certainly warrant a roentgen examination of the wrist 
The roentgen film is helpful not only in confirming the diag 
nosis It is also important in decid ng upon the treatment and 
in estimating the prognosis The reasons for this are obvious 
if the anatomy of the scaphoid bone and the course of fracture 
healing in these bones are considered 

The scaphoid, like the other carpal bones is largely covered 
by articular cartilage There is little definite periosteal cover 
ing and the blood supply to the bone which is so important in 
fracture healing, arises from two tiny vessels These vessels 
were demonstrated b> injections by Lexer 1 One enters the 
tubercle of the scaphoid at the attachment of the carporadial 
collateral ligament and the other enters the bone at its mid 
portion to send radiating branches to the body of the bone 
Since fracture healing is largely dependent upon an adequate 
blood supply, the site of the fracture as demonstrated by the 
roentgen film has a very definite bearing upon the prognosis 
and treatment A fracture of the tubercle of the scaphoid 
which is extra articular and where each fragment has a nour 
ishmg vessel, will almost invariably unite in a fairly short time 
if adequately immobilized (Figs 426 427) So also will in 
complete transverse fractures where at least some vessels on 
each side of the fracture line probably rema n intact In com 
plete transverse fractures however where the fracture occurs 
at about the position of the entrance of the nutrient artery 
into the bod> of the bone the blood supply to one or both frag 
ments may be very inadequate It is for this reason that union 
,s slow and the prognosis must be guarded Prolonged and com 
plete immobilization is necessary m order to permit a redevelop 
mer 

umm nist take place from tie cancdtom lony t.ssue of the 
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of formation of blood clot, invasion, and organization by newly 
formed thin walled blood \essels, development of fibrous tissue, 



Fig 416 —Fracture of the tubercle of the scaphoid March 12 1937 



Fir 427 —Same patient as Fig 426 June 3 1937 after immobilization and cast 
The«e fractures alujs unite and gue good functional results 

in which osteoblastic elements appear, transition into osteoid 
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ture site when pressure is made on the thumb or index finger 
Little pain is experienced by pressure on the other fingers, and 
finger pressure usually does not cause any increase in pain in 
simple sprains The demonstration of the above findings 


if the anatomy of the scaphoid bone and the course of fracture 
healing in these bones are considered 

The scaphoid like the other carpal bones is largelv covered 
by articular cartilage There is little definite perio-teal cover 
ing and the blood supplj to the bone, which is so important in 
fracture healing, arises from two tiny vessels These vessels 
were demonstrated by injections by Lexer 1 One enters the 
tubercle of the scaphoid at the attachment of the carporadial 
collateral ligament and the other enters the bone at its mid 
portion to send radiating branches to the body of the bone 
Since fracture healing is largely dependent upon an adequate 
blood supplj , the site of the fracture as demonstrated bv the 
roentgen film has a verj definite bearing upon the progno is 
and treatment A fracture of the tubercle of the scaphoid 
which is extra articular, and where each fragment has a nour 
ishing vessel, will almost mvariablj unite in a fairly short time 
if adequatelj immobilized (Figs 426 427) So also will in 
complete transverse fractures where at least 'ome vessels on 
each side of the fracture line probab’y remi n intact In com 
plete transverse fractures, however where the fracture occurs 
at about the position of the entrance of the nutrient artery 
into the bodj of the bone, the blood supply to one or both frag 
ments may be very inadequate It is for this rea on that union 


Healing of complete transverse fractures of the scaphoid is 
l| d down and 
tissue of the 
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with 1 or 2 very wet circular bandages which should include 
the metacarpal of the thumb The wet plaster can be carefully 
molded to fit exactly the contours of the part It is important 
that the molding should make the plaster fit accurately the 
concavity in the palm otherwise the immobilization of the 
metacarpals is incomplete when the patient uses his fingers 
The plaster should extend to the heads of the metacarpals in 
the dorsal surface, but should be trimmed on the palmar sur 
face and m the web of the thumb to permit full flexion of the 
fingers The distal phalanx of the thumb should be allowed full 
range of motion but not the metacarpal When the cast has 
been properly applied and molded the metacarpals should not 



F k 428 — Cast for immobli2aton of fracture of carpal scaphoid Note that 
the cast ncludes the palm and metacarpal of the thumb 

pull away from the dorsal part of the cast with flexion of the 
fingers (Figs 428-430) 

Such a cast provides complete and uninterrupted immobili 
zation it can be allowed to remain m place with ordinary usage 
for eight weeks or longer \\ hat is more important it permits 
active and almost normal function of the hand, which is by far 
the best method of stimulating the blood supply to the part 
The fact that the patient has little inconvenience during the 
period of immobilization with the cast is of relatively minor 
importance as far as the treatment of the fracture is concerned 
It is however of definite importance to the patient Most 
patients can continue to perform their usual duties Several 
of the patients reported below have played basketball and other 
'ports while wearing the cast 
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Boehler 3 emphasizes the fact that callus formation can proceed 
only * by new vessels growing from the spongy tissue of one 
fragment into that of the other The least movement of the 
fragments upon one another must cut and destroy these newly 
forming vessels ' Nonunion can be prevented only by keeping 
the fracture fragments in complete and unbroken rest The 
immobilization must be prolonged because there is relatively 

1 i > ''li * i , 

i ll i '« 'i 1 
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transverse fractures the proximal * radial ’ fragment retains its 
roentgen density by reason of the fact that its blood supply has 
been destroyed whereas the distal fragment shows decalcifica 
tion for a time due to its increased vascularity As fracture 
healing takes place and blood vessels invade the proximal frag 
ment the two parts of the bone gradually return to the same 
degree of calcification Decalcification is not necessarily a poor 
prognostic sign in scaphoid fractures and even m untreated 
fractures, union may be obtained in many cases if adequate 
immobilization is provided 

From a consideration of the above discussion of the an 
atomy and the course of fracture healing there are three factors 
which seem to stand out as important in the treatment These 
are (1) complete and uninterrupted immobilization (2) im 
mobilization of relatively long duration and (?) attempts to 
improve the blood supply to the fracture Mte Reduction of 
the fracture rarely has to be considered becau e there is usually 
no displacement of the fragments When there is a fracture 
dislocation of course reduction is a primary requisite m the 

treatment may a!1 5e applied by the use of a nonpadded 

cast to the forearm wrist hand and thumb The cast is applied 

artial 


head of the metacarpal, to the esternal ep condjle The re 
Zj.iition which can he made from 1 plaster bandage is cm 
f P mtndmalh into 2 pieces which are applied to the hand and 
forearm'ftoot and hack The reduplications are held place 
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In recent fractures the cast is allowed to remain in place 
for eight weeks The only exception is in fractures of the 
tubercle where four weeks immobilization is usually sufficient 
At the end of the eight weeks the cast is removed and a check 
up roentgenogram is made If bony union is not complete a 
new cast is applied for an additional four weeks Some of our 
patients refused to have a second cast even though the x ray 
film did not show union Others left our hands before treat 
ment could be completed and for this reason the prescribed 
regime could not be carried out In c pite of this many patients 



F c 431 — Recent fra tu e of the body of the scapho d Feb uary 13 1937 
Fg 432 — Same patent as F g 431 Ap l 22 1937 after mmoblzaton 
n a cast Note that the pat ent has pe fe t fund onal re ult although the 1 nc 
of fractu e is I be 

obtained good results with normal function so that the ques 
tion is raised as to whether immobilization is important after 
it has been applied without interruption for eight weeks (Figs 
431 432) Will not the processes of repair continue without 
danger of interruption if guarded function be permitted after 
eight weeks fixation in a cast 5 

In old untreated fractures or tho e with nonunion the same 
treatment has been used In 5 out of 6 cases a normally func 
Honing wrist has resulted in «pite of the fact that bony union 
w as not shown bj 1 ra> (Fig 5 433 434) This raises the ques 
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The cast should be applied as soon as the fracture is diag 
nosed In recent fractures, there is usually not enough subse 
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union when the cast was removed These patients all have 
normal function without pain 

Old fractures 6 Of these, 2 were four months old, in pa 
tients who complained of continued pain and disability in the 
wrist Normal function resulted from immobilization in a cast 
for eight weeks Four patients had ununited fractures of more 
than a year s duration who came for treatment because of a 
recent recurrent injury to the wrist In 3 of these patients, 
practically normal function was resumed without pain after 
immobilization in a cast In 1 case there is continued pain and 
disability This patient is an Italian with a compensation 
claim still pending 

SUMMARY 

Union in scaphoid fractures is dependent upon the presence 
or development of an adequate blood supply to the fragments 
The blood supply to the scaphoid is by two small nutrient ar 
tenes there is practically no supply via periosteal vessels 
The development of a blood supply adequate for fracture heal 
ing demands early complete and uninterrupted immobilization 
for a period of at least six to eight weeks or even longer The 
immobilization is best accomplished by the use of an unpadded 
cast applied to the forearm wrist hand and thumb The cast 
if properly applied permits fairly good active function of the 
fingers and hand In 18 of 19 recent fractures good results 
were obtained although bony union was not obtained in every 
case In 5 of 6 old fractures good functional results were 
obtained by the same treatment although bony union was not 
obtained 
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tion as to whether the prolonged immobilization is not the fac 
tor that produces a clinical cure in the patients that are 
operated upon by bone pegging or drilling Burnett 4 repork 
excellent results from a bone pegging operation followed by 
eight to ten weeks of immobilization of the wrist In only I of 
his cases, however, was he able to demonstrate bony union fol 
lowing operation 

The results obtained in the treatment of 26 cases of carpal 
scaphoid fractures may be tabulated as follows patients aged 
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Fig 433 — Old fracture of the scaphoid with recent in,ur> J lnuary ,g 

1937 
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suit Thu patent is now pitching ball with his injured arm without in 
disability whatever 


ten to twentj, 5 cases, twenty to thirty, 15 cases thirty to 
forty, 2 cases, forty to fifty, 2 cases, fifty to sixty 2 cases 
Males, 21, females, 5 
Recent fractures, 20 

Results normal function without pain in 19 cases 
One patient injured in an automobile accident was removed 
from our care by her lawjer The cast was removed at the 
end of four weeks She now has pain and tenderness over the 
scaphoid, and cannot lift anything heavy without p am H er 
grip is poor In 4 cases the roentgenogram showed no bony 
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THE RUSSELL EXTENSION 
In 1923 R Hamilton Russell, of Melbourne, Australia 
described in the British Journal of Surgery his method of treat- 
ing fractures of the femur He directed attention to the im 
portance of obtaining muscular equilibrium to secure align 
ment of the fracture The requisites for the establishment of 
this equilibrium being a natural position of the limb a com 
fortable support to the thigh, and proper application of ad 
hesive skin traction He also commented upon the rapidity 
with which union occurs in the presence of a balanced ctrcula 
tion and of the .preservation of joint function coincident with 
this form of treatment At this time we were using Buck’s 
extension and a Thomas splint and these suggestions of Russell 
appeared to offer a greater opportunity to secure a good an 
atomic and functional result 

Our first patient, an adult male, weighing 190 pounds was 
admitted with a transverse fracture of the middle of the shaft 
of the right femur, with overlapping of approximately 2 inches 
After one week of extension with 7 pounds of weight we were 
very agreeably pleased to note that a complete reduction had 
been secured This case convinced us that the mechanics of 
the extension were efficient After two years a small group of 
cases was reported to the Philadelphia Academy of Surgery 
We hav e now used this treatment for fourteen years and hav e 
made some minor changes in the pulleys and overhead frame 
These changes were made for convenience of application and 
do not in any manner attempt to alter the original technic de 
by RwsseU We vnsSn to present a description of the 
frame and pullejs and in addition record our experiences 
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THE RUSSELL EXTENSION 
In 1923 R Hamilton Russell, of Melbourne Australia 
described in the British Journal of Surgery his method of treat 
mg fractures of the femur He directed attention to the 1 m 
portance of obtaining muscular equilibrium to secure align 
ment of the fracture The requisites for the establishment of 
this equilibrium being a natural position of the limb a com 
fortable support to the thigh and proper application of ad 
hesive skin traction He also commented upon the rapidity 
with which union occurs in the presence of a balanced circula 
tion and of the preservation of joint function coincident with 
this form of treatment At this time we were using Buck s 
extension and a Thomas splint and these suggestions of Russell 
appeared to offer a greater opportunity to secure a good an 
atomic and functional result 

Our first patient an adult male weighing 190 pounds was 
admitted with a transverse fracture of the middle of the shaft 
of the right femur with overlapping of approximately 2 inches 
After one week of extension with 7 pounds of weight we were 
very agreeably pleased to note thit a complete reduction had 
been secured This case convinced us that the mechanics of 
the extension w ere efficient After two years a small group of 
cases was reported to the Philadelphia Academy of Surgery 
\\ e have now used this treatment for fourteen years and have 
made some minor changes in the pulleys and overhead frame 
These changes were made for convenience of application and 
do not in any manner attempt to alter the original technic de 
senbed by Russell We wish to present a description of the 
frame and pulleys and in addition record our experiences 
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The overhead frame shown in Fig 435 has been used in 
stead of the original frame described by Russell It offers 
ease of application and can be readily changed to any position 
The pulley on this frame is not quite as high as shown m the 
original article but we have been advised that the change in 
height of this pulley does not materially affect the mechanics 



of the extension The bracket in which this pulley is fixed rides 
along the frame and may be adjusted in either direction The 
frame is held firmly m place by two bolts through a flange over 
the side bar of the bed The sing under the knee is made of 
double thickness muslin and padded with a number of layers 
of gauze The position of this sling should be frequently ob 
served and adjusted because of a tendency to move downward 
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and produce pressure upon the peroneal nerve in the region of 
the head of the fibula We have never seen peroneal palsy 
occur but a number of patients have complained of pain from 
this pressure The cord is carried from this sling to the over- 
head pulley at an angle of approximately 20 degrees and con 
tinues to the foot of the bed over one of the pulleys on the 
bracket to the pulley on the spreader at the sole of the foot, 
and finally to the second pulley on the bracket The adhesive 
plaster is applied only to the head of the tibia and is held in 
place by 2 circular bands of adhesive We usually cover this 
adhesive with a muslin bandage but intentionally omitted it 
for convenience The spreader should be sufficiently wide to 
prevent pressure upon either malleolus It will be noted that 
the pillow under the leg and thigh is 'oft, and the leg is only 
slightly elevated This position results m an approximately 
parallel pull In our observation of reports made on this 
form of extension this position of the leg has been fre 
quently overlooked The amount of weight represented is 5 
pounds which results in a pull of 10 pounds because the lines 
of force going to the spreader are duplicated Frequently we 
have noted reports in which larger amounts of weight have been 
suggested but bearing in mind that the weight applied is acting 
through 2 lines of force one hesitates to apply more than 9 
pounds in any case Our rule is 3 pounds for a child to be 
varied to 9 pounds for an adult Should too much weight be 
applied difficulties with the adhesive plaster and the skin will 
be encountered Finally the foot of the bed should be elevated 
to secure proper traction and the patient advised, from day to 
day, to keep himself up in bed in order to secure the maximum 
benefit Usually a few days are sufficient to acquaint the pa 
tient with the proper position This movement in bed is not 
harmful to the fracture, providing the weights are not Temoved 
when changing position 

The original pulleys at the foot of the bed, as described by 
Russell, were attached to an outrigging made of wood The 
bracket shown in Fig 436 was first described in the Journal 
of the American Medical Association but we have been un 
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The overhead frame shown in Fig 43 S has been used in 
stead of the original frame described by Russell It offers 
ease of application and can be readily changed to any position 
The pulley on this frame is not quite as high as shown in the 
original article but *e ha\e been advised that the change in 
height of this pulley does not materially affect the mechanics 



n# the extension The bracket in which this pulley is fixed rides 
the frame and may be adjusted in either direction The 
? ame is held firmly in place by two bolts through a flange over 
\ ram , w the bed The sling under the knee is made of 
M? thickness muslin and padded with a number of layers 
doub!e t position of this sling should be frequently ob 
° f ^dand adjusted because of a tendency to move downward 
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always give the true position of the fracture «o that we no 
longer rely upon the * ray to guide the treatment completely 
We now apply a Smith-Petersen nail to fractures of the neck 
of the femur in good risk patients The fractures of the base 
of the neck may be treated with either the Russell extension 
or a Whitman cast, and good union be anticipated in a large 
percentage of the cases The selection of the type of treatment 
will, as a general rule, depend upon the health of the individual 

2 Intertrochanteric Fracture — This type of fracture is 
well suited to the Russell form of extension because good 
reduction is always accomplished and function of the knee and 
ankle joints is preserved during the course of treatment We 
have had excellent results with this fracture and complete 
union, as a rule, occurs within a period of six weeks In 2 or 
3 instances we have made the mistake of removing the exten- 
sion too early and bowing at the site of fracture has occurred 
We now maintain the extension for at least six weeks and re 
move it only when x ray examination reveals definite evidence 
of callus formation 

3 Fractures of the Shaft — \V e have never encountered 
any difficulty in reducing the spiral fractures of the shaft of this 
bone and the end results have been uniformly good We make 
it a rule to continue the extension for the full period of healing 
of the fracture unless, for economic reasons, the patient desires 
to leave the hospital We are then forced to apply a plaster 
cast The reduction of the transverse fracture has been our 
greatest problem and should reduction occur we find it difficult 
to maintain good apposition of the fragments In the event 
that complete reduction is not secured within ten days we do 
not hesitate to perform open reduction, and apply a steel plate 
Early in our experience with this extension we attempted to 
secure union in the transverse fractures without perfect appo 
sition of the fragments, and m a number of instances we dis 
covered that the fragments had become disengaged and ma! 
union was occurring We do not feel that it is safe to delay 
operation m the event that perfect anatomic reposition is not 
secured In the transverse fracture of the lower third of the 
shaft we have encountered difficulty in securing reduction of 
the fracture This type of fracture very frequently requires 
wire extension or an open reduction 
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the fixed parallel pulleys add to the efficiency of the traction 
The bracket is readily applied to any type of bed found in our 
hospital* 

Forcomenience and clarity we feel that our experience with 
this form of traction should be di_cussed under the following 
types of fracture 

1 Fracture of the neck of the femur 

2 Intertrochanteric fracture 

3 Fractures of the shaft 

4 Intercondylar fracture 

1 Fracture of the Neck of the Femur — \\ e ha\e made 
it a rule to c!as«ify fractures of the neck of the femur into 
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CONTAMINATED WOUNDS AND COMPOUND FRACTURES 
CONTAMINATED WOUNDS 

Among the important surgical lessons learned during the 
Great War were certain principles regarding the treatment of 
compound fractures and contaminated wounds The war had 
been going on for many months before the treatment of con 
taminated wounds as we know it today was consummated 
Almost immediately there was a drop in mortality and mor 
bidity Soldiers that recovered without loss of leg or arm in 
the latter stages of the war would have had amputation or 
would have died earlier in the conflict The same was true 
regarding compound fractures Of course the development of 
gas bacillus antiserum and its routine use since the war has 
further reduced the morbidity of this peculiar contaminant of 
certain types of wounds Early in the war tetanus was quite 
prevalent but later each wounded man received 1500 units of 
antitoxin and as a result almost wiped out this disease If the 
disease is not prevented altogether by this injection the incuba 
tion period 1 prolonged and the disease is in a much attenuated 
form 

Gas gangrene caused by a gas producing bacillus and in i 
vast majority of instances due to the Bacillus aerogenes cap 
sulatus of Welch and the B oedematiens or vibnon septique 
of Pasteur occurred frequently in compound fractures and 
similar contaminated wounds W ounds in which there had been 
destruction of muscle tissue with the entrance of foreign bodies 
were susceptible to such a degree that limbs were amputated 
with abandon as a prophylactic against gas gangrene and loss of 
life Unfortunately, war wounds were likely to have been re 
ceived some hours before amputation could be performed 
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4 Intercondylar Fracture — We have had only a small 
number of these fractures and the displacement, as a rule, has 
been slight The Russell extension has been used m most m 
stances to preserve knee function However, ankylosis appears 
to occur with the same frequency as was encountered with 
plaster cast treatment 

Five years ago we reviewed 70 cases of fracture of the femur 
admitted to the Misencordia Hospital The group consisted 
of S8 cases of fracture of the shaft, 9 fractures of the neck and 
3 intercondylar fractures The mortality for the whole group 
was 7 per cent The extension acted as a satisfactory form of 
treatment in 80 per cent Operative reduction was required in 
20 per cent Three ca«es of nonunion occurred in the fractures 
of the neck There were no other cases of nonunion The 
average period of total disability for fractures of the shaft in 
which it was possible to continue the Russell extension through 
out the period of healing was five months for adults, and 3 5 
months for children The anatomic result, as outlined by the 
American Surgical Assoc ation, was good in 85J per cent, 
moderate in 14 7 per cent, and bad in none The functional 
results were good in 88 8 per cent moderate in 12 2 per cent 
and bad m none There were no cases in which permanent 
stiffness m the knee joint occurred 

During the past year we have reviewed our most recent 
group of 29 cases of fracture of the shaft and find that our 
operative incidence has now risen to 28 per cent which figure 
appears to be approximating the ircidence (35 per cent ) of open 
reduction with Buck’s extension All of the open reductions 

. _ crca (rirlnr« nf the ‘shaft Tlw> c n-wr 


\ ement^comfortable and inexpensive method of traction in 
fractures of the femur 

2 Open reduction of the fracture should not be delayed 
beyond two weeks if the reduction is not considered a good 

an i •j'he treatment of a fracture of the femur requires a 
thorough knowledge of all the factors contributing to a good 
end result and should be so applied to the individual case 
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which was treated with adrenalin and calcium The patient 
was discharged on the fifteenth day The wounds were healed 
except for the index finger 

Comments — 1 It is always necessary to desensitize pa 
tients before giving tetanus antitoxin or gas bacillus antiserum 
This often saves the patient a severe anaphylactic reaction 
Wounds of the hand especially those due to machinery seldom 
need gas bacillus antiserum They seldom become grossly in 
fected — probably because of the grease 

2 A general anesthetic or a nerve block for hand and arm 
injuries and spinal anesthesia for leg injuries are methods of 
choice 

3 I believe flushing a wound with ether to be an excellent 
procedure Most antiseptics destroy tissue and thereby add 
injury to the already damaged tissue cells 

4 Debridement is essential to the proper treatment of any 
contused and lacerated wound that contains much devitalized 
tissue This is the thorough removal by open dissection of all 
foreign material and of all tissue so devitalized that its re 
covery is problematical This painstaking procedure should be 
done thoroughly with a sharp knife and tissue forceps The 
skin edges devitalized muscle and areolar tissue should be 
thorough!) and cleanly excised In this instance the excision 
of the skin edges and the removal of the areolar tissue and par 
tides of dirt were the most important procedures The fact 
that there was no infection gave proof of their efficacy 

5 Flushing with normal salt solution and tight closure is 
the method of treating open wounds of joints Drainage should 
not he used 

6 It should be the policy to save all that is possible par 
ticularly in injuries of the hand and fingers Ends of fingers 
are often saved by suturing back in position 

7 A splint is always a great comfort to a patient with in 
juries of the fingers and hand The splint should always in 
elude the wrist 

COMPOUND FRACTURES 

In the treatment of compound fractures one must not only 
treat the contaminated wound but also treat the fracture All 
compound fractures are regarded as emergencies and require 
immediate and skilful treatment by a skilled surgeon The size 
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This fact further increased mortality Conditions are some 
what different m civil practice Hospitalization is often merely 
a matter of minutes and therefore these cases can be treated 
earlier and with greater success It is still important that we 
use all m eas ures at our command in deep punctured or contused 
wounds and m compound fractures to prevent this complication 
Lacerated and crushed deep or punctured wounds made 
through a dirty surface or by a soiled agent should be ex 
plored laid widely open subjected to debridement mechanical 
and chemical cleansing and drained or left open (Homans) 
The following case will serve to illustrate certain points 
A \ age eighteen admitted to Dr Muller s service March 
24 1937, having hid his left hand injured in a punch press at 
9 30 a m He was brought to the hospital immediately and 
while in the accident ward was desensitized and given 1500 
units of tetanus antitoxin and 1000 units each of perfnngens 


and vibnon septique antiserum (comment 1) He hid con 
tusion and laceration of second and third fingers a compound 
dislocation of the distal phalanx of the middle finger and a 
compound fracture of the middle phalanx of the index finger 
In the operating room under gas-oxygen anesthesia the 
wounds were thoroughly washed with normal silt solution 
Gauze sponges were used (comment 2) The hand was 
scrubbed with benzine to remove the grease md oil and this 
was followed by ether (comment 3) \ T ext the crevices of the 
wound were thoroughly irrigated with normal saline to remove 
all loose particles of tissue and dirt Iodine and alcohol were 
used on the hand after which a debridement was done (com 
ment 4) The tendons were intact The distal joint of the 
middle finger was dosed without drainage (comment a) 
Several sutures were placed in the soft tissue about the fracture 
of the index finger to hold the fragments in place The tip of 
the index finger which was almost severed was sutured loosely 
back m position ind the remaining lacerations were sutured 
loos eh without drainage (comment 6) \ splint that included 

th f fingers and wrist was applied and the whole was placed 
between warm water bottles (comment 7) The patient had 
no rise m temperature and when the dressings were changed 
on the seventh day the end of the index finger was gangrenous 
“ was removed On the seventh day he developed urticaria 
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covered with sterile dressing In the case of a large wound, 
whether foreign bodies have been carried in or not, a thorough 
debridement is essential If debridement is done before twelve 
hours, almost complete closure may be obtained Beyond 
twelve hours, wide open packing (Orr method) may be tried 
The wound may be left open and sterilized chemically by the 
Carrel Dakin method ‘ Before twelve hours — cleanse and 



Fig 417 — Rraun Koehler spl nt with Kirschner wire to os calcis for continuous 
traction 


close after t\\ elve hours — cleanse and sterilize” is a fairly good 
rule to follow 

2 De\ italized muscle his a grayish color, is not stimulated 
to contraction b> pinching and does not bleed If, after re 
moving all deutaltzed tissue, the life of the distal member is in 
jeopardy amputation must be considered 

3 Debridement has distinctly lessened the number of cases 
of gas gangrene \ thorough removal of devitalized muscle is 
necessary Bruised and devitalized tissue hidden from air, par 
ticularlj muscle tissue with its high gl> cogen content, forms 
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of the wound in the shin is no index as to the amount of tissue 
destruction beneath 

CaseH G admitted May 20 1937 because of a compound 
fracture of the right tibia and fibula He was run down by an 
automobile and thrown to the street The fracture was of the 
middle third and there was a wound about 2 inches long in the 
skin (comment 1) There were many abrasions on the skin 
of the leg into which street dirt had been ground He was 
given tetanus and gas bacillus antitoxin (combined) 1500 
units and 2000 un ts respectively and taken immediately to 


With benzine alcohol and ether lhe wound was Hushed out 
with gallons of normal salt solution using an irrigating jar 
with rubber tubing and glass tip The wound edges were ex 
cised with a sharp scalpel Foreign bodies and loose p eces of 
bone were removed The wound was dried and flushed with 
ether Devitalized muscle was excised care being taken to pre 
serve all vessels and nerves possible (comment 2) The wound 
was thus changed from a potentially infected wound lined with 
devitalized tissue to a clean wound lined with healthy bacteria 
resisting tissue Thu, mechanical cleans ng and excising of the 
wound is the most important step in its treatment (con merit 
i) The fractured bone ends were approximated and the wound 
sutured loosely together (comment 4) The leg was placed on 
a Braun Boehler splint (Fig 437) and a Miner wire placed 
the os calcs for continuous traction (comment 5) The 
‘ healed without infection A cast was applied on June 
S ator fc Tocal ehm lesions had healed sufficiently He 
Hwchareed on June 2611 with union beginning in the frac 
™' 11 He ™fs“n in September 1937 and by that time solid 

““oo^entT-? II a splinter of bone has barely broken the 
skm of the lower leg and retracts beneath the ^surface it is 


from tne uu> 
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TREATMENT OF FRACTURES AT THE ANKLE 
Accurate anatomic alignment of the fragments from the 
moment of reduction until union has taken place is absolutely 
necessary in treatment of fractures at the ankle The method 
used to secure the excellent anatomic reduction must be but 
tressed by an immobilization which will maintain the reduction 
till the end of the healing period Anv variation in the joint 
line at the time of union even though it be seemingly slight 
may be the cause for disability and discomfort 

Distortions of the joint lines are at times not recognized on 
the x ray film but more frequently they are missed by the 
surgeon during the period of immobilization In Fig 438 there 
is shown an x ray film the day after reduction of a bimalleolar 
fracture The position has been reported as good yet there 
is a distinct widening of the inferior tibiofibular articulation 
and a distinct gap between the internal malleolus and the as 
tragalus Look at Fig 439 a fracture of the external mal 
leolus reported as in good position and compare it with Fig 
440 the x p's i ~ 7ure 

439 again be 

tween the 0 ther 

case shown in Figs 438 and 439 was there any attempt made to 
reduce the deformity and although the end results are not 
known I feel sure the patients bad symptoms for a long period 
if not permanently In our End result Clinic I have seen such 
patients complain of constant pain over the inferior tibiofibular 
articulation and I have come to feel that these symptoms were 
due to uncoxrected diastasis of the articulation 

The surgeon who places much confidence in simple plaster 
cast. WMncfcsIwatwBi witt have csruse for regret Alter any frac 
lure reduced immediately and immobilized there occurs within 

«6»5 
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ideal culture media for organisms of gas gangrene The baalh 
form gas which causes the muscle fibers to separate The 
swelling thus produced compresses adjacent vessels causing 
the destruction of more muscle The gas spreads rapidly along 
fascial and muscle planes and nerv e sheaths When gas infec 
tion begins, there is usually an abrupt ri'e in temperature and 
pul<e, marked prostration and sometimes restlessness There 
is usually an increase of pain in the wound Thin dirty fluid 
with gas bubbles escapes from the wound the edges of which 
arc a grayish brown A characteristicalh sickening sweetish 
odor is present, sometimes termed “mouse} ” odor Gentle pal 
pation of the tissues ma\ reveal crepitus although this mav 
not be appreciated m the earlv stages Once crepitus appears 
it ma} advance appreciabl} from hour to hour An x ra} maj 
demonstrate gas in the tissues Immediate operative inter 
fercnce is of the utmost importance once this disease has de 
v eloped It maj onl> be necessar} to exci e the wound and 
incise the fascial planes Everv particle of diseased muscle 
tissue mu«t be removed even at the expense of the limb it«elf 
Amputation however, will seldom be neces 5 arv if treatment is 
begun carl} Gas gangrene antiserum should be used in large 
quantities Small do cs of x ra} have been used in the therap} 
of this condition with a marked degree of success 

4 Plates screws and such should not be used in the treat 
ment of compound fractures 

5 The bones ma} be held in place b} a plaster cast as in 
transverse fractures or wath continuous traction as in this case 
The Braun Boehler splint is an ideal instrument for the treat 
ment of this type of fracture of the leg particular!} when con 
tinuous traction is advisable The kirschner ware has al o 
simplified certain aspects of treatment Carrel Dakin steriliza 
tion of the wound can be carried out on this splint This type 
of treatment is not alwa}s necessar} except m the cases of 
grossl} infected wounds The contaminated wounds can be 
excised and closed but the infected wounds must be left open 
whether thev have been excised or not Once the wound is left 
open Carrel Dakin sterilization or packing with vasehmzed 
•*auze should be done 

° 6 A walking caliper was applied which will be worn for 
about six months 
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TREATMENT OF FRACTURES AT THE ANKLE 
Accurate anatomic alignment of the fragments from the 
moment of reduction until union has taken place is absolutely 
necessary in treatment of fractures at the ankle The method 
used to secure the excellent anatomic reduction must be but 
tressed by an immobilization which will maintain the reduction 
till the end of the healing period Any variation in the joint 
line at the time of union even though it be seemingly slight 
may be the cause for disability and discomfort 

Distortions of the joint lines are at times not recognized on 
the * ray film but more frequently they are missed by the 
surgeon during the period of immobilization In Fig 438 there 
is shown an x ray film the day after reduction of a bimalleolar 
fracture The position his been reported as good yet there 
is a distinct widening of the inferior tibiofibular articulation 
and a distinct gap between the internal malleolus and the as 
tragalus Look at Tig 439 a fracture of the external mal 
leolus reported as in good position and compare it with Fig 
440 the x ray of the normal alignment at the ankle Figure 
439 again shows a tibiofibular diastasis and a marked gap be- 
tween the internal malleolus and the astragalus In neither 
case shown in Figs 438 and 439 was there any attempt made to 
reduce the deformity and although the end results are not 
known I feel sure the patients had symptoms for a long period 
if not permanently In our End result Clinic I have seen such 
patients complain of constant pain over the inferior tibiofibular 
articulation and I have come to feel that these symptoms were 
due to uncorrected diastasis of the articulation 

The surgeon who places much confidence in simple plaster 
cist immobilization will have cause for regret After any frac 
ture reduced immediately and immobilized there occurs within 
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the succeeding ten days a subsidence of swelling Later on, 
depending on the degree of immobilization, there will be 



Fig 433 — Bimalleolar fracture after reduction Reported by roentgen 
ologfet as a good position Actually there is a separation of tibiofibular joint 
and a gap between astragalus and internal malleolus 



atrophy The atrophy plus the subsidence of swelling can make 
the snug plaster cast a loose covering Unless there be fre 
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quent * ray examination and a few reapphcations of the plaster, 
the perfectly reduced fracture may be a malumon at the end 



Fig 440 — Normal antic 



Jit 441— Fracture ot both malleoli after reduction 

of Six weeks the deformity can happen even though the 
plaster is applied to the skin though it is more likely to occur 
if there be intervening padding Refer to Figs 441, 442 
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Figure 442, four days after a nearly perfect reduction of a 
bimalleolar fracture (Fig 441), shows there has been some 
recurrence of deformity, and also shows that there is an in 
creasing gap between the outline of shin and the plaster 



Fig 441 — Same ca5C as Fig 441 * Ra> Uken four di>s after reduction Fflro 

shows displacement of fracture while the ankle was in a cast 



not resun 
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but any lapse in the treatment of fracture at the ankle is always 
disastrous Look at Figs 443, 444 Figure 443 the day after 
reduction, and Fig 444 eleven weeks later An inexplicable 
oversight in the complete reduction of the posterior displace- 
ment of the astragalus (shown in Fig 443) has resulted in a 
painful stiff ankle, as can be deduced from Fig 444 

Weight bearing during the healing period of certain frac- 
tures at the ankle is dangerous This is a reversal of an 
opinion I held in former years, for I was the author of a paper 
advocating the Delbet splint for fractures of the leg below the 
middle third However, experience has taught me that which 



Fig 444 —Same case as shown in Fig 443 eleven weeks later A very poor 
result 

I should have learned by reasoning As previously indicated 
no simple cast, nor any series of casts are of such efficiency 


on a loose cast must result in displacement in some cases A 
study of Figs 445-447 will demonstrate the point They are 
pictures of the same patient with a bimatleolar fracture 1 m 
mobilized in a Bohler cast Figure 447 taken six weeks after 
reduction and after the same period of weight beamg shows 
a recurrence of deformity In this same patient a series of 
x rays were taken during the immobilization period and a re 
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Figure 442 four days after a nearly perfect reduction of a 
bimaHeolar fracture (Fig 441), shows there has been some 
recurrence of deformity and also shows that there is an 10 
creasing gap between the outline of shin and the plaster 



Fg 442 — Same ca-e asFi" 441 x Ra> talen four dijs after reduction Film 
shows di_pUctraenl of fracture wh le the ankle was in a cast 



Greater care and more\igilance are required in treatment of 
fractures at the ankle than in the treatment of any other frac 
litre at least that is my belief Slight errors in reduction may 
not result in serious disability in other fracture treatments 
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but any lapse in the treatment of fracture at the ankle is always 
disastrous Look at Figs 443 444 Figure 443 the day after 
reduction and Fig 444 eleven weeks later An inexplicable 
oversight in the complete reduction of the posterior displace 
ment of the astragalus (shown in Fig 443) has resulted in a 
painful stiff ankle as can be deduced from Fig 444 

Weight bearing during the healing period of certain frac 
tures at the ankle is dangerous This is a reversal of an 
opinion I held in former years, for I was the author of a paper 
advocating the Delbet splint for fractures of the leg below the 
middle third However experience has taught me that which 



result 

I should have learned by reasoning As previously indicated 
no simple cast nor any series of casts are of such efficiency 
that perfect immobilization can be secured for every day of the 
healing period that is the Immobilization cannot be maintained 
b) the cast alone It follows therefore that weight bearing 
on a loose cast must result in displacement in some cases A 
studj of tigs 445-447 will demonstrate the point They are 
pictures of the same patient with a bimallcolar fracture im 
mobilized in a Bolder cast Figure 447 taken six weeks after 
reduction and after the same period of weight bearing shows 
a recurrence of deformity In this same patient a series of 
x rajs were taken during the immobilization period and a re- 
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view of the series disclosed a gradually increasing deformity 
Also, * rays were taken with weight borne on the iron and 
checked against * rays of the same foot without weight bear 




jng the test demonstrated an increase of deformity when the 
patient made pressure against the iron 

In fractures of both malleoli as m F.g 44S or m fractures 
of one malleolus associated with a fracture of the shaft of the 
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companion bone as in Fig 452 weight bearing must be inter 
dieted 1! any combination of the above fractures be asso 
dated with a fracture of the posterior hp of the tibia this rule 
should be absolute In fractures of a single malleolus the 
Delbet or the Bohler or the Gurd splint has distinct advan 
tages There is no doubt that with these casts postimmobili 
zation swelling is less and there is no doubt that restoration of 
joint function is quicker with these methods particularly if 
weight bearing is permitted by the aid of the Delbet splint 
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In the extensive fractures noted above the bimalleolar the 
posterior lip fractures etc I have arrived at the conclusion 
that cast immobilization even without weight bearing needs an 
extra guard In some cases I have incorporated between the 
skin and "cast a heavy piece of sponge rubber The idea behind 
the method is that the expansion of the rubber will take up 
the space between leg and cast which results from atrophy and 
absorption of bloody exudate If the fracture fragments have 
been markedly displaced I am not content with using the 
sponge rubber guard instead I protect the reduction by a 
Kirschner wire passed through the os calcis and incorporated in 
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the cast and on occasions I have used 2 wires incorporated in 
the cast one through the os calcis and a second one passed 
through the crest of the tibia about 4 fingerbreadths above the 
internal malleolus 

In all fractures at the ankle cast immobilization secures the 
best results when the foot is placed in slight \anis that is in 
all cases except the bimalleolar fractures which have resulted 
from direct violence lit the latter the ligaments are intact 
whereas in fractures of indirect violence such as twists the 
ligaments are tom If the foot be placed in any position other 
than midposition when the ligaments are intact the altered 
position will result in deformity 

Reduction of most of the fractures around the ankle is 
usual!} not difficult providing an anesthetic either local or 
general is used In my experience local anesthesia is less use- 
ful in fractures at the ankle than it is in other fractures On 
the other hand if a fighting gas anesthesia is given an undis 
placed fracture may become a complicated one The secret 
in the use of the anesthetic either local or general seems to 
be the administration of the preoperative sedative at the proper 
interval that is about one hour before the reduction 

The actual reduction usually can be secured by increasing 
the deformity as the first maneuver That is if the foot is m 
valgus (as it usually is) the foot is pushed laterally and at the 
same time the fragments are unlocked Then by traction and 
countertraction with the knee flexed the foot is brought into 
alignment with the leg If in addition the foot is displaced 
backward forceful forward traction is made on the heel The 
la^t movement is pressure over the external malleolus to force 
the foot in slight varus except of course in those cases where 
a bimalleolar fracture has resulted from direct violence After 


reduction a cast enclosing sponge rubber ov er the fracture site 
is put on extending from 1 inch distal to toenails up to tibial 
tuberosity with the foot «tiU in varus If the fracture involves 
both malleoli a wire is passed through the os calcis and in 
corporated in the cast When the cast is hard it is cut on the 
dorsum to expose the toes but is left long on the plantar sur 


face As a rule I apply the cast directly to the skin but I 
motion to pass a thin strip of zinc over the anterior 
/ leg so that the cast can be rapidly split if 


y 
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Fig 448 Fig 449 

Fig 448 —Anteroposterior view of fracture unreduced and not immobilized for 
a period of three weeks after injury 
Fig 449 —Lateral view of fracture shown in Fig 448 



Fig 4S0 Fig 4S1 

Fig 450 — Lateral view of reduction of fracture shown in Figs 448 and 449 
Double pin traction used 

Fig 451 — Anteroposterior tow of reduction show n in Fig 450 

There are cases where simple maneuvers cannot secure re- 
duction Figures 448 449 show the * ray films of a compound 
fracture that was admitted to my sen ice three weeks after in 

vot. 17— icy 
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jury. Simple manipulations were unsuccessful The double 
pm traction, one pin through tibial tuberosity and the second 
- through os calcis, and traction by the McMillan apparatus, 



Fig 45J —Reduction of fracture «hown 


secured tie reduction shown in Figs 4S0, 45 1 ai.„ .u 
case shown in Figs 452, 453, the double p,„ t,act,„ n w “ ' 

sary to secure reduction In the latter case the p,„s wer e 
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through os calcis and anterior surface of tibia above the ankle 
joint The double pm traction is another gadget, but a very 
useful one, although even with this immobilization I do not 
permit weight bearing 

In the cases where there is a tibiofibular diastasis reduction 
can be secured only by some form of compression traction such 
as the ice tongs applied to the malleoli or above them, or better 
still by a compression traction apparatus such as the Kmcker 
bocker tongs Of course, the use of compression traction pre- 
cludes the use of cast immobilization 

The position of reduction must be checked and rechecked 
during the healing period The position of the astragalus as 
to the malleoli, the position of the astragalus to the posterior 
surface of the tibia, and the actual position of the malleoli 
must be carefully observed On any change of position of 
fragments there must be a realignment and new immobilization 

The period of immobilization varies with the type of the 
fracture Fracture of a single malleolus need not be lm 
mobilized longer than four weeks, certainly not more than six 
As a matter of fact some of these fractures have been success 
fully treated by strapping In the more extensive fractures, 
bimalleolar, etc I have been immobilizing the joint for nine 
weeks, six weeks, I have found in many cases is too short a 
period In the last three weeks of the period weight bearing 
with a Bohler iron is safe For the reeducation of the muscles 
and the reestablishment of joint function, I depend on active 
mot to- - - ■ 


mer 

adequately immobilizes the fracture The reduction as a rule, 
is easy hut it requires a careful attention to details 
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jury Simple manipulations were unsuccessful The double 
pm traction one pin through tibial tuberosity and the second 
through os calcia and traction by the McMillan apparatus 



F« 4s — Before reduction by double put traction 



F)g 453 — Reduct on of fracture shot™ m F e 41 

secured the reduction shown in Figs 450 451 Also in the 
case shown in Figs 452, 453, the double pm traction was neces 
sary to secure reduction In the latter case the pins were passed 
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EPIPHYSEAL INJURIES IN CHILDHOOD 
From infancy to adolescence the long bones of the ex 
tremihes are particularly vulnerable to acute trauma at the 
points where growth is taking place This is due to the struc 
tural peculiarities about the epiphyseal cartilage also known 
as the conjugal cartilage or epiphyseal plate which lies between 
the epiphysis and diaphysis at each end of a long bone Such 
epiphyseal injuries are usually described as epiphyseal separa 
tions with or without displacement and are really fractures 
wholly or partly through the epiphyseal cartilage Much less 
frequently there are seen fractures of the diaphysis which ex 
tend through the epiphyseal cartilage and through the epiphysis 
itself 

In true traumatic epiphyseal separation there is a clear cut 
history of an adequate external violence to a previously normal 
structure This clinical picture should be distinguished from 
that of pathologic epiphyseal separation in which a slight and 
ordinarily inadequate trauma causes displacement of an ep 
ipliysis because of infectious or dystrophic changes in the ep 
lphyseal area The difference is analogous to that between 
ordinary and pathologic fractures In the class of pathologic 
separations belong the spontaneous separations slipping ep 
iph\scs and displacements during osteomyelitis and other 
diseases 

In order to point out the morphologic basis oi epiphyses) 
separation a brief resiew of the anatomic considerations may 
be helpful 

1 6 17 
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EPIPHYSEAL INJURIES EM CHILDHOOD 

From infancy to adolescence the long bones of the ex 
tremities are particularly vulnerable to acute trauma at the 
points where growth is taking place This is due to the struc 
tural peculiarities about the epiphyseal cartilage, also known 
as the conjugal cartilage or epiphyseal plate, which lies between 
the epiphysis and diaphysis at each end of a long bone Such 
epiphyseal injuries are usually described as epiphyseal separa 
tions with or without displacement and are really fractures 
wholly or partly through the epiphyseal cartilage Much less 
frequently there are seen fractures of the diaphysis which ex 
tend through the epiphyseal cartilage, and through the epiphysis 
itself 

In true traumatic epiphyseal separation there is a clear cut 
history of an adequate external violence to a previously normal 
structure This clinical picture should be distinguished from 
that of pathologic epiphyseal separation in which a slight and 
ordinarily inadequate trauma causes displacement of an ep 
iphysis because of infectious or dystrophic changes in the ep 
lphyseal area The difference is analogous to that between 
ordinary and pathologic fractures In the class of pathologic 
separations belong the spontaneous separations slipping ep 
tphysps and displacements during osteomj elitis and other 
diseases 

In order to point out the morphologic basis of epiphyseal 
separation a brief reuew of the anatomic considerations mat 
be helpful 
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EPIPHYSEAL INJURIES IN CHILDHOOD 

From infancy to adolescence the long bones of the ex 
tremities are particularly vulnerable to acute trauma at the 
points where growth is taking place This is due to the struc 
tural peculiarities about the epiphyseal cartilage, also known 
as the conjugal cartilage or epiphyseal plate which lies between 
the epiphysis and diaphysis at each end of a long bone Such 
epiphyseal injuries are usually described as epiphyseal separa 
lions with or without displacement and are really fractures 
wholly or partly through the epiphyseal cartilage Much less 
frequently there are seen fractures of the diaphysis which ex 
tend through the epiphyseal cartilage and through the epiphysis 
itself 

In true traumatic epiphyseal separation there is a clear cut 
history of an adequate external violence to a previously normal 
structure This clinical picture should be distinguished from 
that of pathologic epiphyseal separation in which a slight, and 
ordinarily inadequate trauma causes displacement of an ep 
tphysis because of infectious or dystrophic changes in the ep 
iphyseal area The difference is analogous to that between 
ordinary and pathologic fractures In the class of pathologic 
separations belong the spontaneous separations, slipping ep 
iphyses and displacements during osteomyelitis and other 
diseases 

In order to point out the morphologic basis of epiphyseal 
separation a brief review of the anatomic considerations ma\ 
be helpful J 
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EPIPHYSEAL INJURIES IN CHILDHOOD 

From infancy to adolescence the long bones of the ex 
tremities are particularly vulnerab’e to acute trauma at the 
points where growth is taking place This is due to the struc 
tural peculiarities about the epiphyseal cartilage, also known 
as the conjugal cartilage or epiphyseal plate, which lies between 
the epiphysis and diaphysis at each end of a long bone Such 
epiphyseal injuries are usually described as epiphyseal separa 
tions with or without displacement and are really fractures 
wholly or partly through the epiphyseal cartilage Much less 
frequently there are seen fractures of the diaphysis which ex 
tend through the epiphyseal cartilage, and through the epiphysis 
itself 

In true traumatic epiphyseal separation there is a clear cut 
history of an adequate external violence to a previously normal 
structure This clinical picture should be distinguished from 
that of pathologic epiphyseal separation in which a slight and 
ordinarily inadequate trauma causes displacement of an ep 
iphysis because of infectious or dystrophic changes in the ep 
iphyseal area The difference is analogous to that between 
ordinary and pathologic fractures In the class of pathologic 
separations belong the spontaneous separations slipping ep 
iphyscs and displacements during 0-teomyehus and other 
diseases 

Iw wkt to pcwA o\it the morphologic basis of epiphyseal 
separation a brief reuew of the anatomic considerations may 
be helpful 
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Normal Anatomy — In early infancy a long bone consists 
of a bony diaphysis with a purely cartilaginous epiphysis at 
each end x Ray films of such a bone show the radiopaque 
diaphysis, but nothing of the entirely radiolucent epiphysis 
Sometime dunrg infancy a center of ossification appears in the 
epiphysis The ossification of the epiphysis continues until 
later the whole epiphysis is \1s1ble in the x ray films It re 



mains dearh demarcated from the diaphysis by a layer of 
elastic tissue — the epiphyseal cartilage Bone growth takes 
D lace from the diaphyseal side of this cartilage and while it 
continues the area lemains radiolucent \\ hen growth ceases 
ihe cartilage ossifies and the epiphysis fuses with the diaphysts 
This time differs for the various epiphyses and to some extent 
,t varies for different persons but m general it is during 
adolescence 
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Diagrammatically the region of growth between epiphysis 
and diaphysis may be considered as having 4 planes (Fig 454) 
(d) A plate of elastic cartilage which forms new cartilage tells 
continuously on the side toward the diaphysis ( B ) These car- 
tilage cells have arranged themselves into longitudinal columns 
(C) A little further away from the epiphysis the columns of 
cells show invasion by small blood vessels and beginning cal 



Fig 455 — Estra articular ep physeal cartilages 1 at the lower end of the 
rad us 2 at the ankle Intra articular ep physeal cartilages 3 at the elbow 
4 capital ep phy«is of femur E the ep physeal cartilage 

cification (D) In the last area the calcified cartilage is being 
converted into typical haversian bone 

The area C D appears to be most vulnerable to trauma 
This partly calcified tissue no longer has the elasticity of car 
triage, it lacks the strength of true bone, and it is at this 
level that most separation? occur Injury at this level does not 
affect the growth area <4 B which is elastic, and which receives 
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its blood supply from the epiphyseal vessels, unless there is 
actual crushing of the whole thickness of the cartilage 

The relation of the epiphyseal line to the joint space is 
important because the point of attachment of capsular and 
other ligaments has a definite bearing on the mechanism of 
separation (Fig 455) 

The epiphyseal cartilage may be extra articular, intra 
articular or both, in parts The epiphyseal lines at the lower 
ends of the radius and ulna, at the lower ends of the tibia and 
fibula, and at the lower end of the femur are wholly extra 
articular, the capsular and other ligaments having their in«er 
tion only on the epiphy *is The epiphyses at the elbow and at 
the upper end of the femur he entirely within the joints and 
bear little or no ligamentous attachment At the upper end of 
the humerus the epiphyseal joint lies partly within, partly with 
out, the joint 

The periosteum is densely bound down at the epiphyseal 
line When the epiphysis separates and mov es on the diaphysis 
the periosteum tends to go with the epiphysis denuding the 
shaft of part of its periosteal covering The end of the di 
aphyeis may actually protrude through an opening m the pen 
osteal sheath When reduction is attempted the periosteum 
may then fold in and interpose itself between the fragments 
If the displacement remains, later bone growth occurs in the 
periosteal sheath and any protruding portion of the diaphysis 
is usually absorbed 

Mechanism Producing Separation — In the large major 


The violence may be spent at this point and such a lesion might 
be called an incomplete separation or juxta epiphyseal sprain 
Such a lesion would of course show nothing in the x ray film 
If the violence is greater, the ebect of compression of the op 
posite »ide is seen The epiphysis is pushed against the side of 
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Fig 4S6 — The result of forcible eversion of the foot is represented A 
When the force is just enough to pull the medial side of the epiphysis away 
from the diaphysis B when the force is enough to cause separation of the 
epiphysis and diaphyseal fracture without displacement C when the maximum 
force causes epiphs seal reparation d aphysea! fracture and fracture of the shaft 
of the fibula Separation of the epphysis at the lower end of the humerus 
by a fall on the point of the elbow D with sight displacement £ with the 
epiphysis dislocated anteriorly through the cap‘u!e of the joint F the result 
of upward thru t on the femur — the nech ndes upward on the capital epiphysis 

the diaphjsis, causing a fracture through the lateral margin of 
the end of the diaphjsis This combined epiphyseal separa 
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its blood supply from the epiphyseal \essels, unless there is 
actual crushing of the whole thickness of the cartilage 

The relation of the epiphjseal line to the joint space is 
important because the point of attachment of capsular and 
other ligaments has a definite bearing on the mechanism of 
separation (Fig 455) 

The epiphyseal cartilage maj be extra articular, intra 
articular, or both, in parts The epiphjseal lines at the lower 
ends of the radius and ulna, at the lower ends of the tibia and 
fibula, and at the lower end of the femur are wholly extra 
articular, the capsular and other ligaments having their inser 
tion only on the epiphjsis The epiphyses at the elbow and at 
the upper erd of the femur lie entirelj within the joints and 
bear little or no ligamentous attachment At the upper end of 
the humerus the epiphjseal joint lies partly within, partly with 
out, the joint 

The periosteum is densely bound down at the epiphyseal 
line ,irt 
the pe 
shaft 1 

aphysis may actually protrude through an opening m the pen 
osteal sheath When reduction is attempted the periosteum 
may then fold in and interpose itself between the fragments 
If the di-placement remains, later bone growth occurs in the 
periosteal sheath and any protruding portion of the diaphysi' 
is usually absorbed 

Mechanism Producing: Separation —In the large major 
ity of cases the separation is produced by an indirect median 


If the violence is gleam, 1* <- *- ^ ui compression of the op 
posite side is seen The epiphjsis is pushed against the side of 
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Fig 456 — The result of forcible eaersion of the foot is represented A 
When the force is just enough to pull the medial side of the epiphvsis away 
from the diaphysis B, when the force is enough to cause separation of the 
epiphysis and diaphyseal fracture without displacement, C, when the macimum 
force causes epiphyseal separation diaphyseal fracture and fracture of the shaft 
of the fibula Separation of the epiphysis at the lower end of the humerus 
b\ a fall on the point of the elbow f) with slight displacement E, with the 
epiphysis distocated anteriorly through the capsule of the joist F, the result 
of upward thrust on the femur — the neck ndes upward on the capital epiphysis 


the diaphjMs, causing a fracture through the lateral margin of 
the end of the dnphysis This combined epiphyseal separa- 
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its blood supply from the epiphy seal \essel» unless there is 
actual crushing of the whole thickness of the cartilage 

The relation of the epiphyseal line to the joint space is 
important because the point of attachment of capsular and 
other ligaments has a definite bearing on the mechanism of 
separation (Fig 455) 

The epiphyseal cartilage may be extra articular mtra 
articular or both in parts The epiphyseal lines at the lower 
ends of the radius and ulna at the lower ends of the tibia and 
fibula and at the lower end of the femur are wholly extra 
articular the capsular and other ligaments having their inser 
tion only on the epiphysis The epiphyses at the elbow and at 
the upper erd of the femur he entirely within the joints and 
bear little or no ligamentous attachment At the upper end of 
the humerus the epiphyseal joint lies partly within partly with 
out the joint 

The periosteum is densely bound down at the epiphyseal 
line \\ hen the epiphy sis separates and mo\ es on the diaphy sis 
the periosteum tends to go with the epiphysis denuding the 
shaft of part of Us periosteal coxering The end of the di 
aphysis may actually protrude through an opening in the peri 
osteal sheath When reduction is attempted the periosteum 
may then fold in and interpose itself between the fragments 
If the di placement remains later bone growth occurs in the 
periosteal sheath and any protruding portion of the diaphysis 
is usually absorbed 

Mechanism Producing Separation —In the large major 
ity of cases the separation is produced by an indirect mechan 
ism 
carry c 
tractio 


posite side is seen 1 he epiphy sis is pushed against the side of 
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Fig 456 — The result of forcible eversion of the foot is represented A 
When the force is just enough to pull the medial side of the epiphysis away 
from the diaphysis B when the force is enough to cause separation of the 
epiphysis and diaphyseal fracture without displacement C, when the maximum 
force causes epiphyseal separation diaphyseal fracture and fracture of the shaft 
of the fibula Separation of the epiphysis at the lower end of the humerus 
by a fall on the point of the elbow , D with slight displacement E with the 
epiphvsu dislocated anteriorly through the capsule of the joint, F, the result 
of upward thrust on the femur— the necl rides upward on the capital epiphysis 


the dtaphjsu,, causing a fracture through the lateral margin of 
the end of the diaphjsts This combined epiphyseal separa- 
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tion-diaphy seal fracture is the common type of injury (Fig 
456, B 3nd C ) 

Much less commonly separation i 5 caused by axial torsion, 
by transmitted thrust, by direct violence or by muscle pul! 
The effect of axial torsion is seen jn Fig 458 in which the dis 
placement i» essentially an outward rotation of the foot which 
takes place at the line of the lower tibial epiphysis the ar 
ticulation between the fibula and the epiphysis moving back 
ward in relation to the tibial diaphysis Since the epiphyte* 
at the lower end of the humerus and the capital epiphysis of 
the femur are completely intra articular, ligamentous pull is no 
factor in displacing then A thrust on the hand with the fore- 
arm flexed makes the coronoid push against the epiphysis and 
thus tends to displace the epiphysis backward A fall on the 
point of the flexed elbow may displace the epiphysis forward 
(Fig 456, D and E) So also a fall on the foot with leg and 
thigh rigid pushes the capital epiphysis of the femur against 
the rim of the acetabulum and tends to displace the epiphysis 
downward in relation to the neck of the femur (Fig 456 F) 
The rare separations of the epiphysis at the crest of the ilium 
and of the epiphysis of the o-, calcis on which the tendo 
achillis inserts, are due to violent muscle action 

Frequency and Location of Epiphyseal Injuries —In a 
series of injuries in the region of joints during the epiphyseal 
age, Ehason and Ferguson* found that over one third had sus 
tamed epiphyseal reparations Compere 1 found evidence of 
epiphyseal injury (separation or fracture )me crossing ep- 
iphysis) in 14 per cent of children who had sustained frac 
lures of the long bones Epiphyseal injuries are uncommon in 
infants most common between seven and fifteen years of age 

Types of Epiphyseal Injuries and Associated Bony 
Damage —Epiphyseal injuries were classified by Bergenfeldf 
in two large groups 

(A) Pure epiphyseal separation in which the fracture line 
involves only the conjugal cartilage— 38 per cent of his cases 

(B) Mixed epiphyseal separation ‘ jn wb lch the epiphyseal 
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(6) Separation with fracture of the epiphysis — 6 per 
cent 

(c) Separation with fracture of the epiphysis and di- 

aphysis — 4 per cent 

(d) Separation with junta epiphyseal fractures — 2 per 

cent 

The Clinical Picture of Epiphyseal Separation — In 
infants and very young children no history of injury may be 
elicited The child may fall from a chair or crib in the ab 
sence of the parents, and the incident may not be reported by 
the servant in charge The parents may note that the child 
has suddenly stopped using an arm or leg that motion of the 


uji j until uie separa 
tion is complete, visible deformity and mushy crepitus may be 
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tion-diaphyseal fracture is the common type of injury (Fig 
456, B and C) 

Much less commonly separation is caused by axial torsion 
by transmitted thrust, by direct violence or by muscle pull 
The effect of axial torsion is seen in Fig 458 in which the de, 
placement is essentially an outward rotation of the foot which 
takes place at the line of the lower tibial epiphysis, the ar 
limitation between the fibula and the epiphysis moving back 
ward in relation to the tibial diapbysis Since the epiphyses 
at the lower end of the humerus, and the capital epiphysis of 
the femur are completely intra articular, ligamentous pull is no 
factor in displacing them A thrust on the hind with the fore- 
arm flexed makes the coronoid push against the epiphysis and 
thus tends to displace the epiphysis backward A fall on the 
point of the flexed elbow may displace the epiphysis forward 
(Fig 456, D and E) So also a fall on the foot with leg and 
thigh rigid pushes the capital epiphysis of the femur against 
the rim of the acetabulum and tends to displace the epiphysis 
downward in relation to the neck of the femur (Fig 456 F) 
The rare separations of the epiphysis at the crest of the ilium 
and of the epiphysis of the os calcis on which the tendo 
achillis inserts, ire due to \ 10 lent muscle action 

Frequency and Location of Epiphyseal Injuries — In a 
series of injuries in the region of joints during the epiphyseal 
age, Eliason and Ferguson 4 found that over one third had sus 
tamed epiphyseal separations Compere’ found evidence of 
epiphyseal injury (separation or fracture line crossing ep 
iphysis) in 14 per cent of children who had sustained frac 
tures of the long bones Epiphyseal injuries are uncommon m 
infants most common between seven and fifteen years of age 

Types of Epiphyseal Injuries and Associated Bony 
Damage— Epiphyseal injuries were classified by Bergenfeldt 
in two large groups 

(A) Pure epiphyseal separation in which the fracture line 
involves only the conjugal cartilage 38 per cent of his cases 

(B) Mixed epiphyseal separation in which the epiphyseal 
separation is accompanied by fracture of the diaphysis or ep- 
.nhysis or both— 62 per cent of his cases divided as follows 

(a) Separation with partial fracture of the diaphysis at 
one end of the epiphyseal line— 50 per cent 
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(A) Separation with fracture of the epiphysis — 6 per 
cent 

(c) Separation with fracture of the epiphysis and di 

aphysis — 4 per cent 

(d) Separation with juxta epiphyseal fractures — 2 per 

cent 

The Clinical Picture of Epiphyseal Separation — In 
infants and very young children no history of injury may be 
elicited The child may fall from a chair or crib in the ab 
sence of the parents and the incident may not be reported by 
the 'er\ant in charge The parents may note that the child 
has suddenly stopped using an arm or leg that motion of the 
extremity causes pain or that a swelling has suddenly appeared 
about one of the joints Examination usually discloses swelling 
about a joint, sometimes with ecchymosis When the se para 
tion is complete \ i=ihle deformity and mu«h> crepitus may be 
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tion-diaph>seal fracture is the common type of injury (Fig 
456, B and C) 

Much less commonly separation is caused by axial torsion 
by transmitted thrust, by direct violence or by muscle pull 
The effect of axial torsion is seen in Fig 458 in which the dis 
placement is essentially an outward rotation of the foot which 
takes place at the line of the lower tibial epiphysis the ar 
ticulation between the fibula and the epiphysis moving back 
ward in relation to the tibral diaphysis Since the epiphyses 
at the lower end of the humerus and the capital epiphysis 0 ! 
the femur are completely intra articular, ligamentous pull is no 
factor in displacing them A thrust on the hand with the fore 
arm flexed makes the coronoid push against the epiphysis and 
thus tends to displace the epiphysis backward A fall on the 
point of the flexed elbow may displace the epiphysis forward 
(Fig 456, D and E) So also a fill on the foot with leg and 
thigh rigid pushes the capital epiphysis of the femur against 
the rim of the acetabulum and tends to displace the epiphysis 
downward In relation to the neck of the femur (Fig 456 F) 
The rare separations of the epiphysis at the crest of the ilium 
and of the epiphysis of the os calcic on which the tendo 
achilhs inserts are due to violent muscle action 

Frequency and Location of Epiphyseal Injuries — In a 
series of injuries in the region of joints during the epiphyseal 
age, ElidSOn and Ferguson* found that over one third had su* 
tamed epiphyseal separations Compere 3 found evidence of 
epiphyseal injury (separation or fracture line crossing ep 
iphysis) m 14 per cent of children who had sustained frac 
tores of the long bones Epiphyseal injuries are uncommon in 
infants most common between seven and fifteen jears of age 

Types of Epiphyseal Injuries and Associated Bony 
Damage —Epiphytal injuries were classified by Bergenfeldt 2 
in two large groups 

M) Pure epiphjseal separation m which the fracture line 
involves only the conjugal cartilage 38 per cent of his cases 

( B) Muted epiphyseal separation in which the epiphyseal 
seoaration is accompanied by fracture of the diapbysis or ep 
inhysia or both — 62 per cent of his cases divided as follows 
F (a) Separation with partial fracture of the diaphysis at 
one end of the epiphyseal line — oO per cent 




( b ) Separation with fracture of the epiphysis — 6 per 

cent 

(c) Separation with fracture of the epiphysis and di 

aphysis — X per cent 

(d) Separation with juxta-epiphyseal fractures — 2 per 

cent 

The Clinical Picture of Epiphyseal Separation — In 
mlants and \ery young children no history of injury may be 
elicited The child may fall from a chair or crib m the ab 
sence of the parents and the incident may not be reported by 
the servant in charge The parents may note that the child 
has suddenly stopped using an arm or leg that motion of the 
extremity causes pain or that a swelling has suddenly appeared 
about one of the joints Examination usually discloses swelling 
about a joint, sometimes with ecchymosis When the separa 
lion is complete \i<ible deformity and mushy crepitus may be 
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present, making the diagnose obvious or the separation may 
be incomplete and evidenced only by sharply localized tender 
ness over the conjugal cartilage in addition to the swelling 
In older children the history of trauma is usually clear 
Following a blow a jump from a height or a fall while running 
there is pain well centered about the epiphyseal area When 
the separation is incomplete the immediate pain may be so mild 
as to cause no complaint and swelling and ecchymosis may 
be so slight as to cause no remark These children usually 
come in complaining of persistent soreness close to a joint and 
sometimes recall the trauma only with difficulty The clinical 
diagnosis must rest on the presence of sharply localized wine 
ing tenderness at the epiphyseal line accompanied by swell ng 
and perhaps ecchymosis 


^ration 15 complete the local signs are more 
marked and he character, st. c sof, mushy creprtrrs and preler 
natural mobility may be el, c, red In the presence of drsplace 
ment even though masked by swelling I, t tlc doubt of the drag 
nosis can be entertained 


Frequently joint lesions accompany the separator. Mode, 
ate effusion may result from trauma synovlum and ,, ga 
meets When an rntra articular epiphysis separates or when 
the conjugal cartilage ,s 1 extra articular and the epiphysis sns 
tarns a fracture extending ,he „ 

present 

Dtffereattal Dugaosta-Cmentty e p , ph ysea , separa , ]0 „ 
,s differentiated from true fraclure by the site of the sharply 
localized tenderness In separation it is found at the level of 
the conjugal cartilage Dislocation is rare in children except 
at the elbow In infants displaced separations at the elbow 
and knee simulate dislocations closely Simple strain may give 
a picture very like that of partial epiphyseal \ . 

the tenderness is likely to be more diffuse In anJev 'I'" but 
the treatment would be the same the difference is ml imnnrmm 
except for prognosis The pulled elbow of very y„„„ P g chll 
dren a condition in which there ,s p am a „ d disab.htv l, ,h, 
elbow following a twisting pull may simulate an epiphyseal 
separation Usually this condition ,, immediately rehevri by 
manipulation y 

x Kay Evidence of Epiphyseal Injury -Beforea center 
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of ossification appears in a given epiphysis the only x ray evi 
dence of epiphyseal separation with displacement may be a 
change in the alignment of the diaphysis with Tespect to its 
neighbor Frequently, however, a small chip fracture of the 
diaphysis at the epiphyseal line will give positive evidence of 
injury 

Even after a center of ossification appears in the epiphysis, 
if the fracture line runs through the radiolucent epiphyseal line 
alone, and there is no displacement, films will show nothing 
An associated chip fracture of the end of the diaphysis or a 
fissure in the epiphysis should be sought Comparison with 
the opposite normal side may disclose widening or narrowing 
of the epiphyseal line, or slight lateral displacements 

Although no x ray evidence of epiphyseal separation may 
be present at the time of injury it may be found later Bony 
repair begins at the point of injury and calcification may ex- 
tend along the elevated periosteum After a period of three 
or four weeks calcification may be visible, indicating the site 
of injury 

Pure epiphyseal separation without displacement gives no 
x ray signs and therefore it is not excluded when the report of 
x ray examination is ‘ negative ” 

Treatment — A child with an epiphyseal separation has a 
traumatic lesion in which tissue damage, hemorrhage and 
edema are present accompanied by pain This lesion is treated 
like any traumatic lesion The extremity should be handled 
gently, and crepitus and preternatural mobility should be sought 
cautiously, if at all When the patient is first seen, whether 
an accurate diagnosis can be made or not effort is directed 
toward relief of pain, prevention of further damage and dis 
persal of swelling by immobilization, compression elevation, 
the application of cold and the administration of a sedative if 
necessary 

The part is accurately and snugly splinted For shoulder 
injuries the axillary pad sling and swath dressing serves well 
For elbow immobilization the internal right angle splint, for 
the wrist the dorsal wood splint, for the knee the posterior wood 
splint and for the ankle a long wood splint are easy to use 
practically always available, and cast ^ confusing shadows in 
the x rn\ film \ firm flannel or elastic bandage is applied 
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over the splint and the part is put at rest by the use of a sling 
for the arm or crutches when a leg is involved A sedative 
should be given if the pain is not relieved by immobilization 
The patient is instructed to keep the part elevated and at rest 
and to apply an ice bag during the first twenty four or forty 
eight hours after injury 

Once the part has been immobilized the patient is sent for 
* ray examination Good anteroposterior and lateral views 
must be obtained and occasionally the opposite side must be 
examined for comparison The cases now fall into two groups 

(/l) When displacement is trifling or absent the dressing 
is not disturbed and the program outlined above is continued 
After three to five days the swelling usually subsides sufficiently 
to permit the application of a cast in wrist elbow and ankle 
injuries The unpadded plaster cast for wrist and elbow in 
juries and the unpadded cast and walking iron for ankle and 
foot injuries give very accurate and undisturbed immobiliza 
tion cannot be loosened by a child allow active use of the ex 
tremity and necessitate the minimum of after care and physio 
therapy 

Immobilization is maintained over a period of three or four 


used afterward 

(£) When displacement of the epiphysis is present reduc 
tion should be carried out without undue delay This should 
not be taken to mean that a manipulation must be done on the 
spot As a general rule the best plan to follow is this 

1 Immobilize 

2 x Ray get good dear films 

3 Arrange for suitable anesthesia assistance and plaster 

4 Have the films in sight during manipulation 

5 When reduced apply molded plaster splints or other 

suitable splints 

6 Then continue treatment as in group A — to disperse 

swelling— and apply an unpadded cast where in 
dicated 
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DISPLACEMENTS and their correction 
At the Wnst — Lower End of the Radius (Fig 464) 

The epiphysis for the lower end of the radius is more commonly 
separated than any other A fall on the outstretched hand is 
the usual cause The epiphysis moves toward the dorsum and 
to the radial side and the resulting deformity is very like that 
in Colles’ fracture Reduction usually is not difficult and is 
carried out by making traction on the hand in palmar flexion 
while pressure is made on the dorsum of the wrist at the point 
where the displaced epiphysis bulges Comparison with the 
opposite wrist or fluoroscopic inspection discloses any residual 
deformity With the hand in palmar flexion and ulnar devia 
tion, anterior and posterior molded plaster splints are applied 
from the elbow to the knuckles and bandaged securely 

Residual displacement need cause no great concern It has 
been demonstrated that healing occurs in such a fashion that 
displacements disappear within a year (Aitken 1 Eliason and 
Ferguson 4 ) Repeated manipulations or osteotomy are in 
advisable 

Lower End of the Ulna — Separation of the lower ulnar 
epiphysis rarely occurs as an isolated injury It is usually a 
complication of suprastyloid fracture of the radius (Colles’) 
or separation of the lower radial epiphysis It is reduced by 
traction and direct pressure when the radial fragment has been 
replaced 

At the Elbow — Lower End of the Humerus — In the car- 
tilaginous epiphysis of the lower end of the humerus a center 
of ossification appears at the second year It lies in the capitel 
lum and its appearance is followed by that of centers in the 
trochlea and internal epicondyle at the eighth to eleventh jear 
During the thirteenth jear these centers unite, and they fuse 
with the shaft about the seventeenth year Up to the ninth 
>ear the capitellar portion of the epiphysis lies anterior to the 
midline of the humerus, as seen in lateral x ray views The 
epiphjsis for the internal epicond>le does not join the shaft 
until the eighteenth year 

Clinically (Howard 5 ), in the first decade of life, either the 
" ho!e fP’Pty sis separates, or the capitellar portion alone The 
\ mlence is usuall> direct— a fall on the flexed elbow, and when 
the force is great enough the fragment maj be dislocated and 
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forced upward anteriorly through the anterior portion of the 
joint capsule (Fig 456, D aDd E) In these cases, when closed 
reduction fails open operation is warranted 

In adolescence, the epiphysis for the medial condyle the 
last to fuse, is not infrequently separated The force is that 
which causes lateral dislocation Displacement of the frag 
ment into the joint may necessitate open operation 

When the epiphysis as a mass is displaced backward on the 
shaft the condition is mechanically simdar to that in the ex 
tension type of supracondylar fracture and can be similarly 
treated by manipulation and splinting at a right angle or in 
acute flexion 

Upper End of the Radius — The upper radial epiphysis may 
be separated by the trauma that causes dislocation at the elbow 
It is rare as an isolated injury The head of the radius is held 
in contact with the ulna and the capitellum by the orbicular 
ligament If the fragment slips out from under the ligament 
open operation is necessary If it has not slipped out it may 
be molded into place After manipulation or after operation 
reduction may be maintained by dressing the elbow in acute 
flexion or by the use of an unpadded cast from the axillary fold 
to the knuckles in the right angle position 

Olecranon Epiphysis — Separation of the olecranon epiph 
ysis is rare In one case the epiphysis was fractured by a fall 
on the point of the elbow (Eliason and Ferguson 4 ) There 
was no displacement and satisfactory recovery followed im 
mobilization on an internal right angle splint 

At the Shoulder —Upper End of the Humerus — The 
upper humeral epiphy sis is formed by the fusion of three centers 
of ossification about the sixth year It is cup shaped and it 
rests on the convex upper end of the diaphysis Separation 
of this epiphysis occurs in the adolescent years The injury is 
similar to fracture at the surgical neck in that the short rota 
tors of the shoulder are attached to the epiphysis and bring it 


reduced the tendency to di place is slight and immobilization 
by axillary pad sling and swath is sufficient Where reduc 
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tion is difficult or dangerous (axillary vessels) continuous trac 
tion may be employed 

At the Ankle — Lower Eptphysts oj the Tibta (Fig 456, 
A, B and C) —The lower tibial epiphysis is usually separated 
by forcible torsion or eversion of the foot and the separation 
is almost always associated with fracture of the end of the di 
aphysis Displacement can be corrected by retracing the direc 
tion of the displacement Considerable force may be necessary 
Moderate overcorrection should be used to maintain the posi 
tion 

As in separation of the lower radial epiphysis, residual dis 
placement after reduction is overcome by bone growth in a few 
months Repeated manipulation or osteotomy is therefore m 
advisable Late deformity follows crushing of the growth area 
and is not a sequel of malposition of the epiphysis per se 

Lower Epiphysis of the Fibula — This separation is rare 
displacement is corrected bv the same method used for the 
lower tibial epiphysis 

At the Knee — Lower Epiphysis of the Femur — Lower 
femoral epiphyseal separation is usually the result of abrupt 
and forcible overextension at the knee The epiphysis is dis 
placed anteriorly carrying with it the knee and leg as a unit 
The end of the diaphysis moves downward and backward into 
the popliteal space where it may compress or sever the popli 
teal \essels and nerves Reduction is performed by extending 
the knee and making traction upward on the thigh and down 
ward on the leg while the knee is flexed Due consideration 
must be given to the popliteal structures The reduction may 
be readily maintained by dressing the knee in flexion with 
plaster splints or adhesive 

At the Hip — Capital Eptphysts of the Femur (Fig 456 
F) — Separation of the capital epiphysis of the femur by a 
single acute trauma is rare When displacement occurs, the 
neck of the femur rides upward along the epiphyseal line The 
Whitman method of reduction usually suceeds and a piaster 
cast in extreme abduction maintains position well 

The«e ca«es are frequentlv «een late and mav require open 
operation 


t7— 104 



LOUIS KAPLAN 


1650 


RARE EPIPHYSEAL INJURIES 

The epiphyses for the metacarpals metatarsals and pha 
langes may be fractured or displaced (Fig 466) They are 
treated like the equivalent fractures m the adult 

Separation of the epiphysis for the crest of the ilium for 
the lesser trochanter of the femur and for the posterior portion 
of the os calcis are caused by violent muscle pull Slight dis 
placements require only immobilization Marked displacement 
may require open operation 

The lip of the upper tibial epiphysis which forms the tibial 
tubercle may be fractured by direct violence Displacement is 
negligible and only simple immobilization is necessary 
COMPOUND EPIPHYSEAL SEPARATIONS 

Compound epiphyseal separations like compound fractures 
are surgical emergencies Debridement is the treatment of 
choice if the patient can be brought to an operating room within 
six or eight hours and the steps of the operation are 

1 Cover the wound and cleanse the skin 

2 Trim crushed skin edges 

3 Remove all dead or crushed soft tissue 

4 Accurate hemostasis 

5 Replace fragments 

6 No internal fixation or deep sutures if possible 

7 Close skin loosely 

8 Immobilize m plaster 

After operation the extremity is kept elevated and a policy 
of noninterference is followed 

INDICATIONS FO£ OPEN OPERATION 

Failure to reduce a separation by closed methods is an in 
dication for open operation when displacement 1 * great when 
soft parts are interposed between the fragments or when dis 
placement is maintained by muscle pull However moderate 
displacements at the lower end of the radius and at the lower 
end of the tibia are usually overcome in the course of repair 


the mam vessels In the presence of great swelling or when 
the fragments are sharp closed methods have a considerable 
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element of danger and should be used with extreme caution 
If, under these circumstances, reduction cannot safely be 
effected, open operation is warranted The absence of a pulse 
distal to a separation is an urgent indication for operation 
In these operations internal fixation is to be avoided if at 
all possible 

EFFECT OF EPIPHYSEAL INJURY ON BONE GROWTH 
Epiphyseal injury frequently results in some disturbance of 
bone growth as seen in later at ray films (18 of 19 cases — Com 
pere a ) but much less commonly is there arrest of growth suffi 
cient to cause any visible deformity (5 per cent of cases — 
Bergenfeldt*) 

Failure to reduce displacement is not a cause of growth 
arrest In many cases in which reduction is incomplete later 
active bone growth pushes the diaphyseal site of separation 
further and further away from the epiphysis, while some cases 
without any displacement whatever later show failure of os 
teogenesis 

The structure of the epiphyseal cartilage explains this to 
some extent Ordinary separation may be represented as an 
injury in which the epiphysts is torn away from the diaphysis 
at the level of calcifying cartilage with little or no damage of 
the actively proliferating cells of the elastic layer below When 
the epiphysis is crushed or impacted against the diaphysis the 
whole thickness of the conjugal plate between the two may be 
damaged, the actively proliferating side of the cartilage suffer 
ing as much as the calcifying side 'Microscopically cases of 
growth arrest are said to show diminution of the number of 
actively proliferating cartilage cells in the epiphyseal side of 
the cartilage and failure of these cells to arrange themselves 
in characteristic rows 

Clinically, there seem to be no signs by which the damage 
to the epiphyseal cartilage itself can be determined, just as 
there are no signs by which the prognosis for growth can be 
judged This is of importance particularlv at the wrist and 
ankle when one of the two epiphyses separates while the other 
is uninjured failure ol growth in one with normal growth 
in the other, may result m marked deformitv 

Kwh, in increase in length may follow epiphyseal injury 
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TYPICAL CASES OF EPIPHYSEAL INJURY 
Case I — -J R , a boy twelve years of age About 11 am 
M ay IS, 1937, he made a running jump and twisted his ngbt 
leg He was brought to the Mt Sinai Hospital shortly after 
ward Physical examination showed swelling at the ankle 
The foot was rotated outward about 30 degrees on the leg (Fig 
457) and there was marked tenderness at the lower tibial 
epiphysis and over the lower end of the fibula There was a 
prominence present at the lower end of the tibia The antero 
posterior diameter of the ankle was about 1 5 cm greater than 



on the left The films (Fig 4a8) show a separation of the 
lower tibia! epiphysis The epiphysis has rotated outward on 
the axis of the diaphysis carrying the inferior tibiofibular ar 
ticulation backward There is an oblique greenstick fracture 
of the fibula above the articutation 

^{4 p ar on the same day he was given nitrous oxide an 
esthesia The leg was grasped in one hand and the forefoot 
in the other and by forcible inward rotation and forward pull 
on the foot the deformity was readily overcome A slushy 
crepitus was palpable as the fragments moved and a distinct 
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snap was felt as the maneuver was completed Reduction was 
complete (Figs 459, 460) Two lateral molded plaster splints 
were applied, covered by an elastic bandage The leg was kept 
elevated and ice bags wf re applied to the ankle 

On May 20, 1937, five days after the injury, an unpadded 
cast was applied from the toes to the knee and a walking iron 
was incorporated (Fig 461) On the following day he was 
discharged from the hospital with instructions to use the leg 
actively He was last seen on June 9, 1937, walking well in 
his cast, without pain 

Case II — C H , girl, twelve years of age On August 26 
1936, she fell while on roller skates and injured her right ankle 



4 B 


Fig 452— Case II The literal nets of the inkle «hows the directly pos 
tenor displacement of the loner tibial epiphysn with a fragment of diapbysis 
attached while the anteroposterior new looks normal 


She was brought to Um\erut> Hospital, where x ray examtna 
tion disclosed reparation of the lower tibial epiphysis, which 
was displaced backward, earning with it a large fragment of 
diaphyris (Fig 462) The displacement was reduced and 
lateral molded plaster sphnts were applied, covered b\ a s nU g 
bandage On September 2, 1936 an unpadded cast and walk 
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mg iron were applied from toes to knee and active use was 
advised In the cast she walked well and was able to climb 
stairs without difficulty On October 23 1936 the cast was 
removed and an elastoplast bandage wrapped on from toes to 
knee This was later replaced by a gelatin boot No physio- 
therapy was used On December 9 1936 she had no swelling 
had full motion at both ankle and knee and could walk and 



cellent reduction The lateral \ tw shows the callus formation mainlj alon" 
the posterior su face of the t b a 

run without discomfort x Ray showed good union (Fig 463) 
and she was discharged Her mother reported on May 31 
1937 that she had no complaints whatever 

Case III— J V boy eight years of age On October 3 
1935 he took a dive down 5 steps and landed on his hands 
and his face He complained of pain m both wrists and in 
the nose He was brought to University Hospital on the fol 
lowing day * Ray examination showed a fracture of the 
nasal bone m good position an impacted epiphyseal separa 
tion of the left radius with dorsal < displacement of the epiphysi* 
and a fracture of the dorsum of the diaphysis and a fracture of 
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Fig 464 — Case III Separation ol the lower radial epiphysis The ep 
iphjsu has been d splaced dorsally and toward the radial s de and impacted 
on the diaphvsis 
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the lower end of the left ulna (Fig 464), and a molecular supra 
styloid fracture of the right radius in good position The dis 
placement of the fragments on the left side was insufficient to 
warrant reduction and molded plaster splints were applied to 
both forearms These splints were periodically removed and 
the arms massaged a scheme of treatment which has now been 
abandoned in favor of the unpadded cast with active use 

On October 23, 193S, the splints were discarded and cau 
turns active use was allowed On November 9, 1935, the right 
wrist was in excellent condition and the left showed moderate 
thickening with slight limitation of pronation supination and 
flexion He was discharged x Ray showed callus formation 
(Fig 465) 

Because of the impaction of the left lower radial epiphysb 
on the diaphysis, a crushing injury of the epiphysis must be 
suspected Therefore the prognosis as to interference with 
growth mu«t be more than ordinarily cautious 


Case IV — T B boy, nine years of age On January 28 
1937, a boy stepped on the tip of his left third finger The 



nail was torn from its bed and the finger bled freely 
brought to University Hospital on the following day 


He was 
* Ray 
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xamination disclosed an epiphyseal separation of the distal 
jhalanx with a fracture of the diaphysis, the dtaphysis being 



Pig Abl —Caw IN These films show almost complete reduction 


angulated toward the palmar side (Fig 466) A hairpin splint 
was applied and it was covered with elastoplast bandage On 



tig AM Civ IN Three «<rks jffer injure Good portion raUus almost 
mvi iblr 


hebruarj 1 1937 the swelling had subsided sufticiently to allow 
minipuhtion kinder block inesthecia at the bice ot the finder 
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the dtaphysis was pushed hard toward the dorsum, reducing 
the displacement, and a thimble shaped plaster cast was applied 
to the web of the finger While soft, the plaster was molded 
at the fingertip to maintain reduction The film after reduc 
tion (Fig 467) shows the position and the dressing On 
February 20 1937, the cast was removed x Ray showed good 
position of the fragments (Fig 468) The wounds had healed 
well in the cast 
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THE TREATMENT OF CEREBRAL TRAUMA BASED UPON 
THE LAWS OF CEREBRAL HYDRODYNAMICS 

In the brief time available for this presentation only the 
most obvious considerations regarding the modern treatment 
of head injuries can be discussed 

The former * do nothing ’ policy and the fatalistic attitude 
which the profession has assumed regarding injuries to the 
brain and nervous system are no longer tenable 

Up until 192 1 fracture of the skull with severe injury to 
the nervous system was fatal in from 30 to 40 per cent of pa 
Hents A survey of the methods of treatment in vogue prior 
to this period indicates that an average mortality of around 
28 per cent was prevalent in the best equipped and managed 
hospitals and institutions throughout the country, 

As hte as 1929 the mortality as reported by Wortis and 
Kenned) in 1000 cases treated in Bellevue Hospital New \ ork, 
proved to be 37 S per cent whereas the survey of Mock Mor- 
row and Shannon (1934) comprising 3278 cases collected from 
private pitients and the large hospital services throughout the 
countr) showed a mortahtv ranging between 26 and 40 6 per 
cent Their mortality figures representing a wide cross section 
of tht countrv correspond closel) to those existing twent) or 
more jears ago 

In contrast to these figures a convincing number of cases 
(over 1000) have been treated with consideration of the prob 
lems of cerebral h>drod>n3mics con«i ting of repeated spmal 
fluid drainage deh>drating measures and restriction of fluid 
intake The mortahtv m thi- senes has remained consistently 
below 20 per cent 

l6f t 
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In my own senes of cases analyzed over a period of fifteen 
years and now totalling more than 700 in all an average mor 
tality of 14 S per cent was obtained by methods of treatment 
known as dehydration During the last two years the mor 
tality in my own series as well as that of Drs Mock Genkms 
Delaney and others ranged between 9 and 115 per cent 
It is obvious that the profession is met with a definite chal 
lenge to justify the current discrepancy between a carefully 
planned and regulated method of treatment which yields a 
mortality around 11 per cent and the existence of a 26 per cent 
average mortality throughout the country, based upon the hos 
pital records of Mock s survey in 1934 

A difference of 5 or 10 per cent m the mortality might arue 
between certain methods due to various factors but a difference 
of from 15 to 30 per cent in the mortality during the treatment 
of any condition m medicine requires a definite explanation 
It is high time that the medical profession began to take cog 
nizance of the fact that at least 25 human lives out of everv 
100 will be sacrificed because of an inadequate understanding 
regarding the treatment of this ever increasing problem 

W ith the advent of the machine age and rapidly moving 
forces combined with the fact that man has surrounded him 
self by hard and unyielding materials in his modern civiliza 
tion the number of cerebral injuries increases daily and the 
totals for our nation become appalling 

Swift reports approximately 112 000 cases of fracture of 
the skull annually in the United States alone Major G F 
Lull of the United States Army finds that trauma received 
in automobile and motor-cycle accidents leads all others as a 
cause of death in the army The National Survey Council 
reports in 1932 that 33 000 individuals met violent death bv 
motor vehicle alone The \\ ar Department records show that 
the U S Expeditionary Force in the World War lost 50385 
killed in action or died of wound during the entire war 
The Surgeon General s office indicates that in 1929 103 942 
individuals died in the U S from violent causes If this 
represents only 25 per cent of those who received injuries but 
recovered it suggests the staggering figure of almost 400 000 
individuals in this country alone subiected to severe injuries 
which require careful treatment If only io per cent of this 
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group could be saved by any demonstrable method of treat 
ment it would amount to approximately 10 000 lives annually 
If such a reduction in mortality were possible in cancer or malig 
nancy the medical profession and the world would acclaim the 
method of treatment that could yield such results However 
cerebral trauma has been surrounded so long with the “mystery 
of the brain and the false and fatalistic attitude that such 
cases are usually hopeless that the profession and the public 
accept this relentless annihilation of a large percentage of the 
population without efforts to establish logical and comprehen 
sue methods of correction 

THE BASIS OF THE MODERN TREATMENT KNOWN AS 
DEHYDRATION 

Let us turn for a moment to the basis and origin of modern 
methods of treatment responsible for this impressive reduction 
of mortality in head trauma 

Scientific research contributed an outstanding observation 
in 1919 which has changed the methods of treatment which had 
formerly been applied to problems concerning injury or pressure 
to the brain 

Dr Lewis Weed observed that a fall in cerebrospinal fluid 
pressure could be obtained by the administration of hypertonic 
solutions into the gastro intestinal tract or into the veins of 
animals This simple 3nd now obvious finding has led to a 
vast amount of clinical and scientific research which has 
clarified many of the old problems surrounding the function 
of the brain 

In 1921, the author found that the familiar and obvious rise 
and fall in the fontanels of infants could be influenced by the 
forcing of fluids on the one hand or the giving of magnesium 
sulfate (Epsom salt) by mouth or bowel on the other The 
tides of fluid within the skull responsible for the nse and 
fall of the fontanel were controllable depending upon the 
amount of fluid administered to the infant Methods of deh> 
dration similar to those which had been demonstrated m the 
animal b> Dr Weed were adopted to suit the needs of path 
ologic stales 

As the skull oi the adult is unable to expand or contract 
it is obvious that injuries producing swelling of the brain tissue 
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were promptly followed by the equivalent loss of some other 
volume component of the cavitv If the blood volume com 
ponent was reduced to make room for the swelling or edema 
anemia followed and with the lack of oxygen available, function 
of the brain began to fail or in other words progressive symp- 
toms arose to proportion to the degree of local or general 
anemia Consequently, the clinical measures designed to sub- 
tract the excess of fluid so as to permit a return of blood to 
the brain were adopted tn September, 1921, and applied to 
patients suffering from fracture of the skull and injuries to the 
brain, as well as to certain cases of brain tumor The beneficial 
results of this program were noted and reported in 1922 As 
the«e dehvdrating measures led to the dramatic saving of 
several lives in cases which formerly were considered hopeless, 
the method was gradually elaborated and now forms the basis 
of treatment for many conditions which demand an improve 
ment in cerebral circulation and the correction of certain 
symptoms 

From 1921 to 1924, a method of treatment was evolved 
and devised which combined not only the direct drainage of 
«pmal fluid by lumbar puncture but liquids were carefully 
restricted during the first ten days following the injury , in order 
to limit edema and obtain the advantages of better circulation 
to the brain during the reparative p»nod 

In 1924 Howe observed that hypertonic glucose solution 
administered intravenously favored in the experimental am 
mal an absorption of fluid and edema from brain tissue 

Dr Max Peet and I decided at that time to undertake direct 
- A * ** "**" " *' where edema of the brain 

Dr Peet reported his find 
per cent glucose solution, 
the author was unable to obtain satisfactory 2 a per cent sterile 
solutions of glucose at that time and therefore chose the 
sterile 50 per cent glucose solution then available in ampules 
for the treatment of diabetic coma 25 to 50 cc of the solution 
was used intravenously 

The beneficial symptomatic results were at once obvious 
and in tho«e cases where its use was distinctly indicated SO 
per cent gluco«e solution became a necessary adjunct to the 
treatment of severe cerebral trauma associated with shock 
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During 1925 and 1926 it became evident at the University 
of Pennsylvania Hospital, where the author s observations were 
then being earned on that the use of glucose solution not only 
favored dehydration of the brain but was a prompt and effi 
cient means of combating surgical shock Its use for this pur 
pose was immediately adopted by the surgical section of the 
University Hospital Dr I S Ravdin being one of the first to 
recognize its importance Its use and application rapidly 
spread far in advance of any published results and where 
twelve years ago it was practically unknown as a therapeutic 
agent today it takes its place as one of the major items m the 
hospital or clinic armamentarium for the treatment of shock 
and in certain instances the control of increased intracranial 
pressure 

The widespread and popular use of 50 per cent glucose solu 
lion far exceeded its justification in many cases and even today 
its secondary and harmful reactions are scarcely recognized 
by those who seized upon it as a panacea of treatment 

During the past ten years it has been more and more ob 
vious that hypertonic glucose properly used as a dehydrating 
agent is one of the most valuable measures that a clinician may 
employ under certain circumstances but that glucose has the 
property of promoting a secondary phase of cerebral edema if 
certain conditions are not carefully borne in mind and the 
properties of hypertonic glucose itself not thoroughly under 
stood 

In summary therefore we may sa> that the experimental 
evidence offered by \\ eed showed that it was possible to reduce 


itauma A logical sequence was the reduction of fluid intake 
by the patient as a means of controlling production of cerebro 
spinal fluid E\entuill> the use of int ravenous hypertonic 
gluco e solution ms found to aid in this process The evolu 
tton of the method of treatment popular!) known as dehy 
d rating therefore concerned itself with the control of fluid 
balance in the bodj and the constant regard and care for its 
accumulation and production within the skull Frequent spinal 
drainage as a method of direct and prompt relief became inter 
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woven with these other measures to faring forth the present 
method of treatment 

CERTAIN COMMON SENSE CONSIDERATIONS REGARDING THE 
REPAIR AND FUNCTION OF INJURED TISSUE 

It is obvious that whether we have an open wound of the 
body or a bed sore, we desire to obtain healing processes that 
will repair the injury or damage to the tissue, no matter how 
produced To obtain healing and repair there must be ade 
quate circulating blood oxygen nutrition and reconstructive 
processes which nature has universally employed, whether m 
the brain or in the less important tissues of the body 

In the case of a wound or chronic ulcer, the surgeon favors 
the maxtmum of blood supply to assist him in the healing 
process In the vast majority of tissues of the body, expan 
sion and swelling are possible, permitting an increase in the 
blood supply to the area involved This is not true in the case 
of the long bones and the cranial cavil) It is impossible lor 
the skull to expand in order to accommodate the needs for extra 



appropriate amount of blood for reparative processes 3 let, 
many so called ‘ surgeons ’ today permit a brain to become 
involved m a relentless hydraulic compression squeezing the 
blood out of this vital and important tissue so that it becomes 
a gray white anemic macs In the presence of damaged and 
swollen tissues, confined within the unyielding cast of the skull, 
Nature struggles on without ap opportunity to obtain the neces 
cary blood to maintain that portion of tissue which remains 
intact, much less promote tM favorable hyperemia so neces 
sary for immediate and cpeedy repair to the actually damaged 
portion s 
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The treatment of a wound or bed sore is simple Circula 
tion may be encouraged by beat massage proper relief of 
pressure and local factors concerned with dressings treatments 
and the constant favoring of hyperemia The brain is not only 
inaccessible for these measures but the tissue itself could not 
survive such manipulation 

If we are to admit that the basic surgical principle con 
cems the favoring of adequate circulation to the injured area 
and part then we must apply this basic surgical principle to 
the considerations surrounding injured tissue of the brain 

The problem is obviously to deliver sufficient blood supply 
to the damaged brain and be sure that there will not only exist 
sufficient space for the general needs but that delivery of blood 
through the mechanism of blood pressure and blood volume 
will continue to be adequate 

As the skull contains 3 distinct mass components we must 
analyze the problem as to which one of these components is the 
least necessary and can be physically altered during a period 
when more volume will be required within the closed space by 
the important structures themselves 

VOLUME COMPONENTS WITHIN THE SKULL 

1 Blood within the arteriovenous tubes fills a variable 
space depending upon whether hyperemia or ischemia of the 
brain is present 

2 The skull cavity contains cells the majority of which 
deal with the function of the nervous system many however 
take up their duties comprising the walls of blood vessels the 
meninges and dura This volume may vary greatly with 
edema clot or swelling 

3 The third \olume consists of free cerebrospinal and ven 
tncular fluid (representing fluid lying outside of the cell walls) 
together with a large amount of interstitial fluid actually out 
side of the cells as well as the vascular tubes This extracel 
lular or interstitial fluid comprises a substantial volume of the 
brain cavitj the cerebrospinal fluid portion of which amounts 
to approximatelv 120 cc (4 ounces in the adult) 

The problem when given an injurj to the brain with con 
sequent swelling of tissue in response to injur> (similar to other 
tissues) is then to compensate for this change m brain volume 
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and at the same time to maintain an adequate % olume of cir 
culating blood in the presence of a d minishing space rela 
tionship 

It is obvious that we do not wish to further destroy brain 
tissue or remo\e brain volume if the patient is to recover wi h 
his faculties intact If we open the skull to make more room 
for the swollen brain (decompression) we shall find that we 
have herniation of the tissue and further trauma to the part 
Decompression enlarges the container in order to permit a 
necessary return of blood to the brain The relief of pres 
sure afforded is only another way of saying we are attempting 
to meet the demands of Nature which required increased pres 
sure to push blood into the needed area Stop the heart and vou 
will find the pressure immediately disappears In the terminal 
stages of the majority of such cases the clinician will find that 
intracranial pressure as measured by lumbar puncture is ac 
tually low The period of compensation has passed and cir 
culation to the brain has eventually failed In the past these 
low or normal pressure readings hav e only served to bewilder 
the clinician who has been taught to consider pressure as an 
index of cerebral function rather than i olume of blood and 
ox>gen actually available to the part It is true that certam 
pressure values accompany normal volume relationships but 
the tissue depends upon oxygen availability for function lr 
respective of the pressure Thus we find patients with high 
pressures (notablj in brain tumor cases) with few actual symp 
toms referable to the function of the brain In spite of the 
pressure circulation of blood remains adequate on the other 
hand the misleading paradox is frequently encountered where 
pressure is low or normal and the patient is actually uncon 
scious (widespread loss of brain function) 


we do not wish to alter unfavorably the amount of blood cir 
culatmg within the vascular tubes of the cranial cavity as this 
i> our most important ally in the processes required for main 
tenance and repair In fact our attention and treatment must 
be concerned with actually favoring a temporary increase m 
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the blood volume component within the skull for reparative 
purposes This presents the dual problem of compensating for 
brain volume increase and creating the needed space for blood 
volume as well 

It is obvious that the third volume component (cerebro 
spinal fluid) is alone available for manipulation and as it is 
relatively unnecessary for repair and survival of the tissue it 
may serve as a means of successful adjustment in the relation 
ships of the other two Hence it becomes the logical factor to 
deal with by any or all methods designed to promote favorable 
space adjustments within the cranial cavity 

All of these considerations would probably be unnecessary 
if the skull were elastic or the brain could find an easy method 


ing walls such as the skull > 

As we have a simple physical hydraulic mechanism the 
laws of physics and hydraulics apply here as elsewhere 
‘ Liquids are incompressible ” The total volume of the con 
tamer is fixed hence as one volume increases there must be 
an immediate and reciprocal decrease in the other volume com 
ponents to adjust this physical mechanism or the container 
itself must be enlarged 

Decompress on as a surgic il procedure became the method 
of the old school because it permitted the container to be en 
larged bevond the normal skull confines Usually the operator 
intended to close the scalp or temporal muscle frequently the 
operator found the brain contents expanded beyond the limits 
provided by his opening as more volume was required than 
could be surgicallv provided Herniation of the brain tissue 
ensued with exposure of the cortex to damage or infection 
Herniation of the brain not only injures and destroys in 
nocent tissue but the surgeon himself no matter how skilled 
is not able to perform this operation in the presence of a brain 
under pressure without producing marked changes in the area 
exposed and needless to sav much unnecessary trauma The 
mortahly record of this proup of emergency decompressions 
without regard for the ph\s ICS and hydraulics of the problem 
is written is one of the black pages m medical history 
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Too frequently in the past, the surgeon satisfied himself 
with the dictum that ‘ it is a fracture of the skull and the pa 
tient will probably die anyway” and without attempting to 
adjust the mechanism, assumed the role of a final judge pro 
ceeded to immediate operation when other measures of a more 
conservativ e nature would not only hav e increased the chances 
for success of the operation but in themselves might have 
avoided the necessity of such an operation 

In summary and without going into the reasons bejond the 
obvious I may sa> from my own experience and the experience 
of others, since I have taken up the crusade again-, t promis 
cuous decompression in cases of cerebral trauma during the 
past twelve jears the facts indicate that a decompression of 
the brain is justified only as a measure of last resort and when 
all other methods have failed There is approximately an 8 
per cent chance that such an operation may turn the tide in 
favor of the patient This is not to be confused with the logical 
and considered exploration for hemorrhage clot epidural 
hemorrhage, subdural hemorrhage or even a large focal, intra 
medullary hemorrhage which must follow the rules and cri 
teria concerning brain tumors as these blood clots represent 
acute tumor masses and should be dealt with from the stand 
point of removal of an undesirable volume Exploration how 
ever is not to be confused with the method of subtemporal 
decompression or the opening of the cranial cavitj for relief of 
intracranial pressure, alone 

In the author s senes of over 700 cases 1 7 patients have 


but that where ever* means of relief had been afforded the 
patient in only about 3 instances out of every 100 cases is de 
compression justifiable The operative mortality then ranges 
around 9 2 per cent One of the reasons for our low mortality 
throughout this large series is due to the fact that we abandoned 
surgical decompression as a routine procedure more than twelve 
jears ago _ £ £ 


Fot 
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sion does not yield more than 2 to 3 ounces of additional space 
when the skull is opened and the brain is permitted to bulge 
beneath the temporal muscle Hence spinal drainage will offer 
as much space as the average decompression Subtraction of 
interstitial fluid in the brain by hypertonic solutions intra 
venously and by bowel will yield additional space This space 
is available for the return of circulating blood so vital to the 
maintenance of the life of the patient as well as the subsequent 
recovery of cerebral function 

One need not go beyond this obvious fact to justify the use 
of methods which dimmish the extracellular fluid volume com 
ponent of the brain cavity It is only a question of how fre 
quently these methods of spinal drainage and dehydration 
should be used and what the cntenons are for their use 

In our experience pulse pressure is the outstanding index 
as to when cerebral circulation is becoming embarrassed and 
oxygen delivery to the brain is beginning to fail In order to 
obtain this index blood pressure readings must be recorded at 
fifteen minute to one half hour intervals in order that a com 
prehensive analysis may be made The systolic and diastolic 
readings must be accurate Subtraction of the diastolic from 
svstolic pressure yields pulse pressure 

If a human life depends upon these accurate readings of 
pulse pressure as it frequently does in my opinion in order 
that intelligent treatment may be possible then it is necessary 
to tram the nurses orderlies or members of the family to take 
blood pressure if the physician himself cannot devote the time 
required 

The normal pul e pressure should be 40 mm Hg As pulse 
pressure approaches SO and extends toward 60 it indicates an 
increasing anemia of the brain irre'pectiv e of the spinal pres 
sure In other words a ruing puHe pressure is Nature s first 
defense or alarm and should be answered by measures to 
increase oxygen availability or blood volume circulating within 
the cranial cav ity by any means that the clinician can logically 
employ It therefore becomes in head trauma the index as to 
when the next lumbar puncture or sptnal drainage may be re 
qutred one hour three hours ten or twenty four hours etc 
toWowmg the injury It al o becomes the index of progress in 
cerebral edema with or without increased spiral pressure it 
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becomes the index which indicates a failing cerebral circulation 
before the crash occurs Hence, it has been our policy to 
accurately and frequently chart the pulse pressure and act 
accordingly When pulse pressure falls toward 30 or below, 
it will be found that the patient is approaching incompatible 
levels by the route of vasomotor failure This is the usual 
sequence to uncontrolled and profound cerebral anemia usually 
secondary to edema Heroic measures are required in this 
phase not only to increase the volume of space within the skull 
by any means (decompression, hypertonic solutions by vein or 
bowel, spinal drainage) but in addition, appropriate cardiovas 
cular stimulants must be employed to avert the oncoming dis 
aster 

Careful consideration must be given to the question as to 
whether oxygen is being received sufficiently into the lung bed 
(mucus in the throat, tongue relaxation, compression of the 
lungs or pneumonia) and the addition of oxygen as well as 
stimulation of the cardiovascular mechanism may also be re 
quired to deliver sufficient oxygen to the brain, even if space 
were available, as obtained by methods of dehydration or de- 
compression 

In the last analysis, the clinician must free himself from 
the old superstition regarding the brain as a mysterious organ 
and treat it as one would other tissues of the body That it 
talks, thinks and moves the muscles is only an expression of its 
intrinsic activity It requires the same basic consideration as if 
it were liver, kidney or skin If its tissues can be maintained 
alive during the crisis, a prompt return of function will follow 
to a far greater degree than has formerly been recognized 

If the clinician were to continually ask himself one ques 
tion and logically follow the methods at hand to assure the 
answer, the various angles of the problem would probably be 
well maintained The question which should ever be before 
the clinician’s mind is, “Is^there sufficient oxygen being de 


sciousness may persist for days, survival and recovery usually 
follow to an eminently satisfactory degree 
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In summary of all the clinical findings 1 lay the greatest 
stress upon pulse pressure as a reliable guide to treatment 

SURGICAL CONSIDERATIONS 

One may dismiss compound wounds of the brain with the 
general statement that they must be treated like compound 
wounds m other parts of the body debridement careful 
cleansing of the wound and attention to the normal reparative 
processes with removal of foreign fragments are the first steps 
to be undertaken following the recovery of the patient from 
shock Attention to bleeding and the usual toilet of the wound 
are paramount even if this requires removal of the exposed 
macerated brain tissue The coincidental cerebral trauma is 
then treated along the lines suggested above with the excep 
tion that the question of infection requires careful weighing of 
the program of spinal drainage in view of the fact that organ 
isms may be encouraged into the deeper structures by this 
means Hexamethylenamine should be given in doses of 10 to 
20 grains four times a day as an adjunct to prevent infection 
of the subarachnoid space and this drug should be routinely 
employed where fractures of the base of the skull may open 
into the air sinuses 

Hemorrhage and clot mav be considered briefly A clot 
whether formed or diffuse in the subdural and epidural spaces 
or within the substance of the brain may require surgical relief 
depending upon the volume which it occupies at the expense 
of blood circulation Even though subdural hemorrhage may 
be present and definitely established by focal neurologic signs 
or demonstrable by x raj in the shift of the pineal body 
nevertheless if the pitient can be maintained for from five to 
even days in a satisfactory condition by withdrawing suffi 
cient fluid to compensate for the volume occupied by the clot 
operation upon the dot is highly favorable after the fifth day 
and the best results are obtained if delay is maintained until 
at least the tenth to iourteenth day following injury 

Early operation 1 required where evidence of progressive 
sy mptoms arises in spile of the correct iv e measures used Only 

I (VI frm Pnfl »v» 1 *- I J 



of the actively swelling brain will present complications of 
pressure and bleeding that are not present five to seven da> 5 
later 

The surgeon should operate at the location of the cerebral 
centers responsible for the progressive or focal signs as estab 
lisbed by a careful neurologic examination irrespective of 
whether a fracture of the skull occurs over this area or ex sts 
even on the opposite side Contrecoup lesions and clots may 
be present in about 40 per cent of cases and the surgeon who 
operates on the fracture line alone will probably miss many 
important lesions Frequent careful neurologic examinations 
are therefore imperative 

Progressive weakness of an arm or leg is important pro 
gressive weakness of the face arm or leg is highly important 
Dilatation of the pupil generally occurs on the side of the lesion 
if the clot be located in the anterior part of the middle fossa 
over the temporal lobe or around the frontal lobe 

Aphasia must be carefully distinguished from stupor Fre 
quently the patient because he cannot speak or understand is 
said to be stuporous but in reality the lesion i 3 a focal one 
concerning the auditory speech centers The opposite hemi 
sphere of the brain will be found to be intact and functioning 
Stupor must be considered as dysfunction of the brain as a 
whole and is usually due to profound anemia whereas aphasia 
will be found to be associated with a focal process m which the 


mediate exploration where subdural hemorrhage is suspected 
and if not found at the point of opening operation then under 
taken upon the opposite side This is a hit or miss policy 
It is only occasionally that a careful neurologic examination 
will fail to reveal evidence of the site of the lesion Promis 
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cuous trephining of the skull is therefore a direct comment upon 
the neurologic acumen of the clinician or his failure to call for 
the necessary neurologic consultations before entering upon the 
hazards of surgery When honestly in doubt ibout the location 
of a lesion bilateral trephine is necessary on the theory better 
safe than sorry 


SUBARACHNOID HEMORRHAGE 
A large majority of severe cerebral trauma cases show 
bloody spinal fluid and this bleeding occurs within the sub 
arachnoid space which is entirely separated normally from the 
subdural space 3nd hence receives no blood extravasation un 
less a dual lesion occurs 1 c rupture of the arachnoid and 
escape of subdural blood into the subarachnoid space 

Subarachnoid hemorrhage may or may not be combined 
with subdural hemorrhage A clear cut case of subdural hem 
orrhage can occur without bloody spinal fluid 

Subarachnoid bleeding entails two primary problems 
Blood In the subarachnoid space produces a violent reaction 
of the meninges (Weed) and greatly disturbs the mechanism 
tor spinal fluid elimination for se\en to ten da>s hence what 
spinal fluid is being produced will find difficulty in escaping 
and must be withdrawn by lumbar drainage at appropriate in 
tetvals or the patient should be maintained on a fluid le\el so 
low that this excess of fluid is not produced (1 c between 20 
and 30 ounces of liquid per day by mouth) Not only does 
blood> *pu\al fluid alter the ability of the filters to maintain 
their normal (unction but withdrawal of spinal fluid is para 
mount to fa\or the clotting of the vessel which may be respon 
sible for the bleeding This \es*el may be situated anywhere 
within the subarachnoid sj stem and hence is not locahzable 
The neurosurgeon recognizes that it is not possible to con 
trol bleeding from a small artery which empties directly into 
a cerebrospinal fluid lake wheihet it be in the spinal canal 
\entncle or in the large cisternae of the brain It is necessary 
to withdraw the free fluid which dilutes the blood from around 
the \esscl to promote dotting or 1 ! this is not possible a piece 
of cotton or a small bit of mu«de wall promptly assure an ad 
hcrent clot Spinal fluid delajs dotting and hence the with 
drawal of spmal fluid taxors the approximation of the surfaces 
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of the brain about the bleeding point, with consequent clot for 
mation This is directlj opposed to the average concept of 
such a mechanism, as most clinicians have feared that with 
drawal of spinal fluid would favor an increase m the bleeding 
In this respect they follow the reasoning that when the pres 
sure and fluid accumulation have become sufficient to shut 08 
the bleeder, the hemorrhage will be improv ed When pressure 
and fluid have become sufficient to cut off bleeding from a 
severed arterial branch, similar vessels throughout the brain 
have been equallj compressed to the great disadvantage of the 
brain as a whole This policy is similar to that of starving out 
an entire city to subdue the activities of a single undesirable 
inhabitant The bleeding will most assuredly cease when the 
brain is clo'e to a complete cerebral anemia This however, 
is in violation of all fundamental principles of surgery or com 
mon sense 

In several of m> own experiences, where repeated spinal 
drainage indicated that continued bleeding existed, I have m 
troduced 5 to 20 cc of air into the spinal canal and found that 
it promoted immediate clotting The subsequent spinal drain 
age showed a decrease in the red cell count of the fluid, with 
prompt recovery of the patient 

As fear of increasing the bleeding is the favorite argument 
against spinal drainage in the trauma case it is well to point 
out the logical means of dealing with this condition as well as 
the reasons for their groundless fears The proof of the matter 
from a clinical standpoint lies in the fact that we have by its 
full and repeated use been able to maintain a mortality 25 per 
cent below that reported from the clinics of those who argue 
against it The record shows clearly that it becomes a dart 


tention carr} serious consideration 

THE HOPELESS GROUP 

This group in our senes is represented by approximately 12 
per cent of ca«=es approximately 4 per cent fell heir to comph 
cations such as pneumonia and pulmonary edema as well as 
occasionally meningitis, secondary to a fracture through the 
base of the skull or a compounding injury 
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Autopsy revealed m 8 per cent of cases that widespread 
and diffuse injury to the brain substance had occurred In 
the majority of instances the force of the blow had been pro 
jected in the direction of the pons or medulla, that is, diago 
nally across the skull and directly through the substance of the 
vital parts of the brain where no means of relief have been ade 
quate, as hemorrhage and edema in these vital parts bring about 
an early loss of the vasomotor cardioregulatory, thermal and 
respiratory centers 

There are certain clinical rules which have been evolved 
through experience that are important to us in our attempt to 
maintain a method of treatment which has brought forth so far, 
the lowest mortality in this type of case 

1 The patient must be adequately treated for shock before 
any other procedures are to be considered 

2 Careful temperature, pulse and respiratory rate, and 
blood pressure readings must be instituted from the moment of 
admission 

3 Diagnostic spinal puncture and drainage if necessary 
should be undertaken as soon as the patient is out of shock 
(Pressure character of fluid and the amount available deter- 
mine the methods of treatment ) 

4 A careful neurologic examination with subsequent ex 
animations becomes a matter of routine procedure 

5 The patient’s fluid balance is well established, not only 
by the control of fluid intake but by the withdrawal of excess 
of fluid through spinal drainage or hypertonic solutions by veins 
or bowels 

6 Hexamethylenamme is advocated for all cases where a 
possible fracture through the base of the skull might have 
occurred This medication, however, has been found to be of 
no avail after infection has occurred In our series we have 
come to firmlv believe that it is prophylactically responsible 
for the almost entire absence of complicating meningitis 

7 x Ray of the skull should not be undertaken until the 

patient is entirely out of shock or in a favorable clinical state, 
whether this delay necessitates waiting for one to ten days' 
with two exceptions ’ 

to) Compounded, comminuted fractures of the skull where 
surger) maj be required for the sake of proper debridement 
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of the brain about the bleeding point with consequent dot for 
mation This is directly opposed to the average concept of 
such a mechanism as most clinicians have feired that with 
dnwal of spinal fluid would favor an increase m the bleeding 
In this respect they follow the reasoning that when the pres 
sure and fluid accumulation have become sufficient to shut off 
the bleeder, the hemorrhage will be improved \\ hen pressure 
and fluid have become sufficient to cut off bleeding from a 
severed arterial branch, similar \ essels throughout the brain 
have been equally compressed to the great disadvantage of the 
brain as a whole This policy is similar to that of starving out 
an entire city to subdue the activities of a single undesirable 
inhabitant The bleeding will most assuredly cease when the 
brain is close to a complete cerebral anemn This however 
is m violation of all fundamental principles of surgery or com 
mon sense 

In several of my own experiences where repeated spinal 
drainage indicated that continued bleeding existed I have in 
troduced 5 to 20 cc of air into the spinal canal and found that 
it promoted immediate clotting The subsequent spinal drain 
age showed a decrease in the red cell count of the fluid with 
prompt recovery of the patient 

As fear of increasing the bleeding is the favorite argument 
against spinal drainage in the trauma case it is well to point 
out the logical means of dealing with this condition as well as 
the reasons for their groundless fears The proof of the matter 
from a clinical standpoint lies in the fact that we have by its 
full and repeated use been able to maintain a mortality 25 per 
cent below that reported from the clinics of those who argue 
against it The record shows dearly that it becomes a dan 
gerous procedure to delay or refute the advantages of spinal 
drainage in the trauma case and not until those opposed to its 
proper use show a mortality under 1 1 S per cent w ill their con 
tention carrj serious consideration 

THE HOPELESS GROUP 

This group in our senes is represented b> approximately 12 
per cent of ca«es approximately 4 per cent fell heir to compli 
cations such as pneumonia and pulmonary edema as well as 
occasionally meningitis secondary to a fracture through the 
base of the skull or a compounding injury 
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been found to be responsible for the frequent onset of delayed 
stupor and the loss of patients who otherwise could have been 
saved had the clinician recognized the properties of this hyper- 
tonic solution The favorable use of glucose is dependent upon 
the state of the blood volume During shock, when blood 
volume is low, glucose favors movement of fluid into the ves 
sels, thus assisting in the raising of blood pressure as well as 
dehydrating the tissues including the brain If , however, blood 
volume reaches its former normal state after one or two ad 
ministrations of hypertonic glucose solution, then, as blood 
volume has no further need of this fluid, it is almost certain 
to be unfavorable to the patient to again resort to the further 
use of glucose With a full blood volume, fluid is easily avail- 
able for storage in the tissues 

In order to avoid the secondary edema reaction of glucose 
it is necessary to again deplete blood volume and curtail liquid 
by mouth or bowel The blood volume was depleted during the 
mechanism of shock by rapid loss of blood plasma and fluid 
into the interstitial spaces and onto the skm suifaces This 
fluid loss from blood volume must be made up either from the 
tissues or the clinician be required to add a sma'l quantity 
(100-500 cc ) of normal saline solution to assist in the process 
(if the patient is thin and dehydrated more may be required) 
Hypertonic glucose will greatly assist in overcoming the period 
of shock by reestablishment of blood volume 

If the patient be a fat, ‘ hydrated ’ type, fluid may be re 
claimed from his own tissues without the need of additional 
saline, thus preventing subsequent excess of fluid to be dealt 
with during the period of brain edema In this type of patient 
these body reservoirs are full and ample to meet the needs of 
blood volume, if mobility of this fluid can be accomplished 

When blood volume has returned to its normal state, how 
ever, and it still becomes desirous of subtracting more fluid 
from the tissues, e s pecially the brain the clinician has recourse 
to the use of magnesium sulfate by bowel or mouth which will 
again reduce blood volume (sweating and venoclj sis will ac 
complish the same end) 

Having diminished the blood volume a second time, then 
hypertonic glucose solution, intravenously, will act favorably 
in that it will draw fluid into the blood volume to replace its 
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of the wound and the localization of bone fragments or foreign 
particles 

(A) Where subdural hematoma is suspected an x ray of the 
pineal position will frequently be of real assistance 

x Ray evidence of a skull fracture is usually only of medico- 
legal importance Fracture lines disclosed are frequently mis- 
leading as to the location of the most profound area of brain 


for the degree of brain injury, irrespective of the size or Ioca 
tion of the fracture Many patients hav e been saved because 
attention has been focused on the need for the immediate treat 
ment of shock as well as the care of cerebral tissue, rather than 
permit the loss of valuable time merely to satisfy the curiosity 
of the physician or family as to whether a “fracture of the 
skull ' has occurred 

I have seen patients with large fractures of the skull with 
few or no cerebral symptoms, I ha\e seen many cases where 
no demonstrable fractures by x ray could be shown, with the 
most profound cerebral injuries and manifestations In the 
end, the neurologic examination will determine the location of 
the most important areas of involvement and only rarely is the 
surgeon required to seek immediate x ray assistance for the 
possible location of a lesion 

HYPERTONIC GLUCOSE SOLUTION 

In closing let me stress the factors concerning the intra 
venous use of 50 per cent hypertonic glucose solution Hyper 


of the glucose solution much of the substance has found a 
storage place m the tissues the highest points of storage being 
in the liver and the brain ^With the burning of some of the 
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hours following trauma Follow up studies indicate that only 
6 per cent of our senes have shown permanent or continued 
disability 

Many patients who formerly would have been considered 
total economic and mental losses are continuing in high posi 
tions of mental activity today free from symptoms These 
results are attnbutable only to the fact that the first and funds 
mental principles regarding the maintenance and repair of 
tissue have been consistently followed that is sufficient oxygen 
and blood supply has been assured to the brain during a period 
of trauma and dysfunction so as to permit subsequent and 
adequate recovery 

It is impossible to outline measures which will fit every 
particular problem The basic considerations are not new 
they are the basic considerations of all trauma with the proper 
application of the laws of physics and hydraulics under the 
peculiar circumstances that surround the brain 

Treatment must be varied to suit the needs in each case 
Too much dehydration treatment may be as unwise as too 
little The fluid needs of the body must be worked out as one 
does the dose of a drug The proper dose of a drug or fluid is 
just enough 

The methods of treatment indicated above have been 
evolved through a logical program of analysis The former 
concepts surround ng the do nothing policy are shown to be 
unwarranted in this modern day of medicine 

In my opinion the day is not far distant when the public 
will not tolerate a mortality above 20 per cent in this problem 
Already the safety measures legal penalties and public cam 
paign against this high accident and death rate are beginning 
to challenge the medical profession 

We have within our means methods of offsetting this ap 
palling yearly public loss 

The industrial accident groups the insurance companies 
and social units concerned with this problem become more and 
more involved In the end this problem primarily concerns the 
medical profession 

Let me commend you to the early surgical teachings and 
principles laid down b> Ambroise Pare \ 0 u will find that 
over three hundred 5 ears ago he advocated the restriction of 
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recent Joss and there will be Jess likelihood of the secondary 
phase of edema mentioned above 

In my own experience it has rarely been necessary to use 
more than 2 injections of 50 per cent hypertonic glucose solu 
tion but where necessary the above precautions have been taken 
and in recent years since this mechanism has been more dearly 
understood the uncertain secondary results of glucose have 
been eliminated almost entirely 

The pulse rate serves as a fair index as to the state of blood 
volume As a rule, * when the pulse rate is over 120 it is the 
cry of the circulation for more volume ( exceptions hyper 
thyroidism hyperthermia and certain emotional states) 

Careful records of the pulse rate will indicate when the 
measures of dehydration may have been carried too far 
\\ here active dehydration may be required in the plump well 
nourished group it may be unnecessary or even harmful to the 
thin emaciated types In this thin group reserve tissue fluid 
is lacking and blood volume may have to be maintained by 
forcing fluid Under these circumstances the brain can be pro 
tected by frequent spinal drainage 

SUMMARY 


There can be no question about the supportive evidence as 
presented through Mock s survey ind the reports of Swift and 
others who have followed these basic principles of treatment 
The beneficial results have been derived from strict ad 
herence to the fundamental principles of surgery and certain 
laws of physics md hydraulics concerned whh an organ sub 
jected to the forces of hydrodynamics within the unyielding 
confines of the skull , 

The present mortality figure* not only indicate that ap 
nroximately 25 more out of every 100 who have sustained 
revere injury to the brain may survive but the improvement 
noted from the standpoint of subsequent economic and social 
adjustments is remarkable It is now possible to return pa 
t.ents to full activity within a three month period if the circa 
lat on to the brain ha< been properly protected ,n the early 
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hours following trauma Follow up studies indicate that only 
6 per cent of our senes have shown permanent or continued 
disability 

Many patients who formerly would have been considered 
total economic and mental losses are continuing in high posi 
lions of mental activity today free from symptoms These 
results are attributable only to the fact that the first and funda 
mental principles regarding the maintenance and repair of 
tissue have been consistently followed that is sufficient oxygen 
and blood supply has been assured to the brain during a period 
of trauma and dysfunction so as to permit subsequent and 
adequate recovery 

It is impossible to outline measures which will fit every 
particular problem The basic considerations are not new 
they are the basic considerations of all trauma with the proper 
application of the laws of physics and hydraulics under the 
peculiar circumstances that surround the brain 

Treatment must be varied to suit the needs in each case 
Too much dehydration treatment may be as unwise as too 
1 ttle The fluid needs of the body must be worked out as one 
does the dose of a drug The proper dose of a drug or fluid is 
just enough 

The methods of treatment indicated above have been 
evolved through a logical program of analysis The former 
concepts surrounding the do nothing policy are shown to be 
unwarranted in this modern day of medicine 

In my opinion the day is not far distant when the public 
will not tolerate a mortality above 20 per cent in this problem 
Already the safety measures legal penalties and public cam 
paign against this high accident and death rate are beginning 
to challenge the medical profession 

U e have within our means methods of offsetting this ap 
palling yearly public loss 

The industrial accident groups the insurance companies 
and social units concerned with this problem become more and 
more imohed In the end this problem primarily concerns the 
medical profession 

Let me commend >ou to the early surgical teachings and 
principles laid down b> Ambroise Pare \ou will find that 
over three hundred jears ago he ad\ocated the restriction of 

vou 17^106 
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fluid tn his patients following head injuries in conjunction with 
purgation and sweating He did not have at his command the 
procedure of spinal puncture and drainage but yet the mor 
tality in his large group o{ cases suffering ceiehTal injuries 
during a war time period was lower than the general average 
in the peaceful days of our modern United States 

We may turn back with profit to the simple fundamental 
surgical principles which he espoused Disregard ng the mys 
tery and dominance of the brain as a supreme organ its sur 
vival and function depend upon an adequate supply of blood 
and oxygen Any method which will further this end will find 
its true measure of benefit in the problems which involve its 
survival 
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PRACTICAL FRACTURE PHYSICAL THERAPY 

The reduction and proper immobilization of a fracture, 
while concededly of considerable importance, is invariably the 
least time consuming part in the treatment of a fracture case 
Then, too, many fractures require no reduction and but little 
immobilization 

Over a period of years in teaching and practicing in sur 
gically active hospitals, the writer has come to the conclusion 
that the average physician and surgeon overimmobihzes frac 
tures and pays scant, or late, attention to mobilization Many 
a student, and occasionally a physician, has ashed what 
mobilization means Apparently they had heard much of 
immobilization but nothing of the teachings of Lucas Cham 
pionmere who in the 1800’s, advocated early mobilization of 
fracture cases 

Lucas Championniere, and our preceptors who labored be 
fore the x ray w as inv ented often secured better results with 
their fracture cases than modern physicians who use both the 

flnnrmmnftiiKl « n 1-1. „ j . i 1 


knew it was present by their ability to test for “clinical union ” 
These physicians treated the patient and not the x ray film 
Fax too often at the present time, one sees physicians con 


10 apply and when to discontinue immobilization 

'tormeriy in charge (19H-mi) of the Fracture Division of the Surgical 
1H penury ol the t mvenitj of Penns) Kama H o<p til 
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To students and interns I ha\e often remarked that phys 
icaJ therapy should begin before the fracture was reduced, cot 
after it had united This may seem like a \ erv broad state- 
ment and perhaps a radical one Personally, I regard it as the 
most conseraatne of treatments though not always practical 
of application Xe\ erthele«s, the corcept is an excellent one to 
bear m mind, to practice and to teach — always 

For example, when one has the good fortune to see a frac 
ture case within half an hour of its inception, the affected part, 
are distorted and awrj due to the flaccidity of the associated 



ti„ 469 Palmar plaster mgldcd -plint for >nl and carpal fraduro 
Thu fa an o)ii n I pc ol «plmt which ptrm ts the carfv api hcation of phiBcal 
Ihcrapi 

muscles This relaxed condition is dui to local shock alwav* 
and to general shock occasional During the twenty to 
thirty minute mter\ al following a fracture there is as a general 
rule no local pain Many an injured person has performed 
astonishing things for a short period of turn with i fractured 
extremiU —due to this painless period 

As local shock recedes and general shock if present abates 
pain manifests itself and the associated muscles reflexly go 
into spasm to protect the injured parts from further damage 
R is natures own wa\ of immobilizing a fracture 
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Readers will recall how easy and without anesthesia it is 
to reduce these acute fractures When a fracture case is 
seen immediately after this brief flaccid state it is then neces 
sary to relax the protecting spastic muscles with a relaxing 
anesthetic Not infrequently I have treated twenty four hour 
old fractures of the wrist and ankle by first spending ten to 
fifteen minutes m massaging to relax the spastic muscles and 
then reducing the fracture without an anesthetic This was 
physical therapy applied before the fracture was reduced — not 
after it had united 

There are many fractures which can receive simple phys 
ical therapy (gentle heat and massage) daily after reduction 
However it can only be applied to those fractures which are 
capable of being treated by (and if the attending physician 
will adapt) open types of immobilization (Fig 469) 

By the open type of spl nting the writer refers to those 
types of retentive support whereby the fractured part is always 
visible and accessible to the attending physician Such ex 
amples are 

1 Sayre dressing for fractured clavicles 

2 Horse collar type of dressing for elbow fractures ex 
ceptmg the olecranon 

3 An axillary pad wrist sling and adhesive strap for most 
fractures of the upper humerus 

4 Palmar plaster splint or Bond splint for Colies frac 
ture (Fig 469) 

5 Russell traction for fractures of the femur where it is 
applicable 

6 Skeletal traction and Thomas 'splint for fractures of the 
femur requiring traction 

7 Posterior molded plaster splint for fractured patellae 

8 Lateral molded plaster splints to the leg and ankle for 
suitable cases 

9 Adhesne strapping for simple ankle fractures 

10 Adhesne strapping for simple tarsal and metatarsal 
fractures 

Out of sight out of mind is frequently the rule when a 
"° ,,d P laster “ st *s applied Certainly it is out of bounds 
as (a, as applying phy steal therapy When really necessary 
cast, should ot course be apphed but the fact that many sur 
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To students and interns I have often remarked that ph>s 
ical therapy should begin before the fracture was reduced, not 
after it had united This may seem like a very broad state- 
ment and perhaps a radical one Personally, I regard it as the 
most conservative of treatments though not always practical 
of application Nevertheless, the corcept is an excellent one to 
bear in mind, to practice and to teach — always 

For example, when one has the good fortune to see a frac- 
ture case within half an hour of its inception, the affected parts 
are distorted and awry, due to the flaccidity of the associated 





In, 469— Palmai plaster molded splint for wrist and carpal fracture' 
This is an opin t)(H. of splint whilh pel nuts the ctrl> application of phvsical 
therapy 


muscles This relaxed condition is due to local shock, always 
and to general shock occasionally During the twenty- to 
thirty-minute interval following a fracture there is as a general 
rule, no local pain Many an injured person lias performed 
astonishing things, for a short period of time, with a fractured 


es, 

K° 

into spasm to protect the injured parts from further damage 
It is nature’s own way of immobilizing a fracture 
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PRACTICAL PHYSIOTHERAPY EXERCISES 


Injured part 

Mot on to be restored 

Restorat on exercises 

Fingers 

Flexion and extension 

Practicing piano playing Rubber ball 
water pistol sponge newspaper 

Ur $t 

r J 





Arm 

Abduct on 



C rcumduction 1 

tcmal and 
rotat on 

■ 

Ja» 

Flexion and extension 

Chew ng gum 

\eclt 

Flexion and extens on 
Rotation 

Toss head back and br ng »h n to chest 
Look over nght and left shoulders 

Clav dc 

eliding and c rcum 
duct on 

S mg a pa 1 in a circle over head 

Spne 

i 

1 hips Swimm ng 

H p or pelvu 

' Circumduction 

v, : 


\l duct on and adduc 
n | ^abduct other 


Knee and leg \ 

Flex on and extens on 

In bed bring knees to chest Later cl ml 
stars along rail Kick leg when reel n 


Internal and external 

1 la bed or chair simply route leg On 
weight bearing p vot on leg 


rotation 
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geons who are interested in fractures only infrequently report 
to their use should demonstrate that they are not as often 
necessary as they are applied If the readers will preach and 
practice open types of splinting more often they will enable 
their confreres assistants and interns to practice early physcal 
therapy because the injured parts will b“ accessible to early 
and better physical therapeutic measures 

PHYSICAL THERAPEUTICS 

Among the physical therapeutic measures which we have 
available today are heat massage active and passive motion 
also electric stimulation diathermy radiant energy trained 

been and 
use them 

regardless of where the physician or patient may be — these are 
the fundamental agents for restoring function When the 
patient and the physician are in an institution or locality where 
the other procedures are available then they should also be 
used if required 

So often it seems the attending physician is left on bis 
own to shift as he will or as he can in applying fracture 
physical therapy In such instances he should apply an elec 
trie pad (available almost anywhere) to the affected part 
turned to the lowest heat Usually an application of an hour 
of such heat three times daily is sufficient Gentle massage 
at first (as gentle and soothing as the stroking of a fevered 
brow) and deeper massage later will tend to keep the asso- 
ciated muscles tendons and circulation in a nearly normal 
state Later passive motion and gutded active motion should 
be resorted to individually as each case permits and de 
serves For guided active motions cases will progress more 
rapidly if the attending physician has in mind at or before 
reduction the limitations of motion which are bound to result 
in the individual fracture case so that appropriate physical 
therapy exercises may be used early to restore the injured 
person to his normal status in a minimum period of time To 
this end there are some appended suggestions which though 
doubtless already familiar to various readers will perhaps prove 
of some value to the uninitiated Before taking up the specific 
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the metacarpophalangeal joints The latter length of splint 
leaves the fingers free for exercising (Fig 469) The wet 
molded splint is made with a 1* inch gauze bandage 

At the end of twenty four hours the splint is gently removed 
and 3 straps of 1 inch adhesive are substituted for the initial 
bandage used in applying the splint The dressing is now an 
open type ’ one and the part is accessible to inspection, heat 
and massage 



F c 470 —Illustrating Ihc else of applying gentle massage to a fractured wrist 
cither b> the patient the ph\ sician or both 

On this initial tcv isit gentle massage is giv en and the patient 
is instructed to gently stroke the back of the hand and wrist 
(or a period at five minutes three or four times daily (Fig 
470) The application of an electric pad ( turned low) is reconi 
mended for half hour intervals two or three times daily 

The patient is seen bj the physician every two or three days 
in the earl> part of the treatment On these visits the cplmt 
is gently removed the hand kept in palmar flexion and ma« 
sage given to both aspects of the wrist and forearm After 
lour to six clays gentle passive flexion and extension are given 
to the wrist with gentle supination and pronation 
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PRACT1CAI* PHYSIOTHERAPY EXERCISES 


Motion to be restored. 


Restoration et erases 


. ( Place towel on floor and mo -e t length 
I wise b> crabb ng w th toes Try to 
pci. up a pencil with toes Go up on 
• e» and down aga n. 


mumties 

exerases applicable to fractures in general I will outline the 
author s personal treatment of one of the most common frac 
tures we have to deal with 

Treatment of a Colles’ Fracture — If seen within twenty 
four to thirty -six hours after the fracture has occurred the 
injured hand is held in the flexed position cradled m the left 
hand of the physician The posterior surface of the hand 
wrist and lower half of the forearm is then gently stroked for 
fi\e minutes The \entral surface is then treated similarly 
The extremitv may now be rested on a table surface or in the 
lap and the extensor and flexor muscles gently kneaded until 
they are relaxed 3 _ 

The fracture is then reduced with or without anesthesia 
by securing a firm handclasp grip of the injured hand and while 
firmly holding the lower forearm with the left hand the sur 

c^eon Using traction with his right hand — quickly flexes and 

extend* the fractured site one or two times and jerks it into 
position The hand is then placed in palmar flexion on a 
molded plaster-of pan* cock-down splint placed on the ventral 
aspect only and running from just below the elbow down to 
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tion of the thumb, and reflexly, some defensive disuse of the 
wrist 

To correct the primary trouble it is only necessary to teach 
the patient some simple, elementary or practical exercise which 
will remstitute flexion and extension of the fingers and which 
will, at the same time, restore strength to the muscles that have 
become weak from disuse 

Such simple and practical exercises may be ‘ practicing 
piano playing,” wherein the patient rests his hand and wrist on 
any flat surface and pretends that he is playing a piano For 
five cents any person may purchase a soft, hollow rubber ball 
which he or she may carry m their pocket or handbag and, taking 
it out on innumerable occasions during the day, squeeze it flat 
for several minutes until their wrist muscles ache Later, when 
the hand is rested, one may repeat the exercise Children will 
enjoy “getting well’ and accomplish the same results, if the 
doctor advises the parents to provide the injured child with a 
rubber handled water pistol \\ itb the latter the youngster 
may annoy his relatives and playmates by squirting water at 
them, but in so doing he flexes and extends his fingers — restor 
ing their motion and function Still another exercise is to 
squeeze a sponge either dry or immersed in a basin of hot 
water and watch the bubbles come up to the surface The 
latter will amuse children and the hot water will stimulate the 
sluggish circulation of elderly patients A most excellent exer 
cise for regaining motion and strength in unused fingers is the 
‘ newspaper exercise’ which will be described under wrist frac 
tures 

Fractures of the Carpal Bones and Wrist Joint — Frac 
tures of the wrist joint area primarily cause limitation of flexion 
and extension of the wrist joint as well as abduction and adduc- 
tion of the same Secondarily there is reflexly a loss of motion 
of the movements of the fingers Lastly and frequently over 
looked by the attending phy sician there is a loss of pronation 
and supination ol the forearm If anyone doubts this state 
ment let him in his next 10 cases of wrist fracture perform this 
simple test ask the patient to place both elbows tightly at his 
side flex his forearms at right angles to his arms or body , and 
with his hands extended toward you Then ask him (still 
hugging his elbows to his sides) to rotate both hands until his 



1690 


\ V\ MURRAY WRIGHT 


The patient is encouraged to “practice piano playing” with 
the unco\ered fingers, at home The splint is then discarded 
in from ten to twenty days depending upon the age and the 
extent of the fracture Rarelj have I ever maintained a Colle-’ 
fracture on a splint for four weeks or more Earl> cluneal 
union is usually present in from sev en to ten days, as evi 
dent bj the fact that it is ordinarily a difficult procedure to 
reduce a seven-day-old fracture 

When the splint is discarded, a wnst sling is adv i«ed ‘•0 the 
hand maj be readily withdrawn for exercises and light ta_ks 
1 . j_ — * - - *- - *• ' ■ ^ - * ns are 

- r ball 

■ reeks 

time, the average person ma> perform the majority of his dailv 
tasks, unless he is engaged in manual labor 

The patient is encouraged to use the hand as much as pos 
Sible, up to the point of pain, and then to give it a five to ten 
minute rest He is advised that the soreness (not pain) maj 
be hurting him but that it is not hurting the bone and that the 
best wn> to get rid of soreness and stiffness is to “work it out’ 
After all, if it is difficult to reduce a sev en-da> old fracture and 
impossible to reduce a three week old fracture, even when 
the phjsician “swings on it’ under general anesthesia how 
can the patient disturb the fracture site with less force’ 

This short period of immobilization ma> seem too little to 
come, but if they will test out the above method the) will find 
that they will obtain earlier clinical union because of the im 
proved circulation and physical condition of the fractured site 
and better condition of the associated soft tissues which all 
too often are forgotten Remember alwajs to treat the pa 
tient and not the x ray film There is always more callus 
present clinically than roentgenograph ically Bear in mind 
“clinical union’ as >our forefathers did 


SPECIFIC EXERCISES 
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F g 47 1 —Start ol the newspaper evercjse Unaided b> the ether hand the 
paper is slowly crumpled up 



fr k 4 2 — Crumtlng of the newspaper i» continur 1 until it is "patmed 
a a null cumprt *< 1 wad This evcrcw u-e every must It from the f nsec 
1 1" to an 1 includ ng the ribs w jo nt 

It wis taught to me b> a prize fighter whom I Ind treated for a 
pirn fnetute of the ^biU of the ulna He ^elected a news 
piper and taking a double sheet out picked up one corner of 
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hands are parallel with the floor Next, ash him to rotate both 
palms until they are parallel with the ceiling In every instance 
it will be observed that the uninjured hand is parallel with the 
floor on pronation and parallel w ith the ceiling on supination 
whereas the injured hand will pronate or supmate only 50 to 
75 per cent of the normal This test may be used at the be 
ginning, during and at the end of a course of physical therapv 
exerases to measure the progress of the restoration of func 
tional, anatomic and economic results 

The simplest method I know for teaching patients to regain 
flexion and extension of the wrist is the ' table edge exercise 
This consists of having the patient rest his forearm and wrist 
on the flat surface of a table, bench or desk so that the hand 
and WTist may hang freelv over the edge — pernuttmg unim 
peded flexion and extension of the hand 

Immediately after the discarding of forearm and wrist 
splints, it may not be possible for the patient to actively flex 
and extend his hand while hanging it ov er the table edge How 
ever, he may passively do so by placing the hand in the proper 
position and then with the opposite hand (or the physicians) 
passively move the hand up and down while actively trying to 
contract the appropriate muscles to accomplish the passively 
helping hand As the days pass the muscles actively take over 
flexion and extension until increasingly normal function is 
restored Here one has done nothing but educate or rather 
reeducate, the muscles and their owner to reestablish their 
proper “mode of living In simple words the attending 
physician has done nothing other than teach the patient to help 
himself get well as quickly as possible Physicians will find 
the majority of patients only too eager to follow his simple 
and practical exercises which wall enable them to get back to 
work and the support of their families in a minimal length of 
time 

Cases of compensatiomtis respond of course to nothing 
other than the soothing palmar touch of gold despite an in 
te rested physician s best efforts In these cases cooperation 
with the physician is delayed until the patient s mam desire 1= 

accomplished 

An excellent practical exercise that accomplishes many 
things is termed the “newspaper exercise (Figs 471 472) 
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such as the ‘ poker or broom handle exercise * or the swirling 
pail exercise 

In the former one grasps an ordinary poker (if you can 
find one in these modern days) or a sawed off broom handle 
(Fig 473) by its middle and then rotates it and the forearm 
rapidly to the right and left the speed and the weight of the 
object with its centrifugal force carrying the hand in each move 
ment into greater supination and pronation than the patient 
would otherwise have earned it unaided 

Pronation and supination of the forearm are rapidly in 
creased by having the patient lift a partially filled pail of water 
just off the floor and rotate it rapidly to the right and left 
If the reader will but try this exercise him=elf he will note that 
each time he consciously stops rotating the pail in one direction 
or the other the centrifugal force of the swirling water in the 
pail supinates and pronates his hand a bit more than he in 
tended The latter is just what we wish to accomplish in our 
fracture cases with limited supination and pronation 

Fractures About and Above the Elbow Joint— Here 
the primary dysfunction is limited flexion and extension of the 
forearm with altered pronation and supination Secondarily 
there may be more distal limitations of disuse For restoring 
flexion and extension of the forearm there are various home 
exercises which the patient may follow in helping you to get 
him well 

One method is the bucket exercise which aids early res 
toration of extension Supposing that the treatment instituted 
for the fracture of the elbow has not caused him to lose the 
grip of the fingers he is instructed to start carrying a bucket 
which contains 1 inch of water on the first day and which is 
increased by 1 inch of water per da> He is asked to pick up 
the bucket ten to fifteen times daily and carry it about the 
room or the hou'e He is advised that it may cau«e some of 
his muscles to ache — natunlh — but while it mav hurt km it 
will not hurt the bone' 

In fractures about the elbow joint the greatest d) sfunction 
resulting therefrom is usually that of flexion The best way of 
overcoming this is to prevent it bv dressing the fracture in 
acute flexion whenever possible Excepting fractures of the 
olecranon the so-called horse-collar dres mg is ordinarily 



1694 \ N J1URRA\ WRIGHT 

jt with the fingers of his uninjured hand and (unaided by the 
other) proceeded to crumple it up until he had succeeded in 
* palming” it into one small, compressed, hard wad He in 
sisted that I try it which I did and found that I (and roo't 
untrained people) could only palm a single page I also 
learned, as he assured me that it will give to any person who 
practices it daily a grip such that, when the exerciser shakes 
another person s hand the recipient knows that his hand has 
been shaken 



Fig 473 — Seizin- a poker or broom handle bv its middle the object is 
rapidly rotated to the n-dit and left Note the supination and pronation accou) 
plished b> this exercise 

Subsequently I have learned that it is impossible to carry 
out this exercise without using all of the muscles from the elbow 
down and performing all the functions and motions of the 
fingers wrist and forearm including pronation and supination 
The reader may stmply attest this statement by a personal trial 
Fractures of the Forearm — Primarily pronation and 
supination are the motions most affected Secondarily there 


dary dysfunction one ot two other exercises may be utilized 
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Fractures of the Shaft and Upper End of the Hu 
merus. — The limitations of motion resulting from fractures of 
the humerus above the supracondylar level are mainly those 
of internal and external rotation circumduction and of abduc 
tion Secondarily there mav be some decreased motion of the 
forearm such as pronation supination flexion and extension 
The latter are corrected by the exercises previously mentioned 
under forearm and elbow fractures 

Internal and external rotation are readily restored by having 
the patient stoop and after raising a partially filled water pail 
just off the floor rapidly rotate it to the right and left Such 
a patient has difficulty at first in scratching his lumbar area 
or putting his hand tn his hip pocket He should be encouraged 
to do both 

Limited circumduction is best overcome by having the m 
jured person swing hts extended arm in a wide arc perpendicu 
lar to the floor Ordinarily he is unable to do this until he has 
partially regained some abduction 

Directly after the discarding of immobilization patients 
may not be able to abduct the arm due to the atrophy of disuse 
of the deltoid muscle which accompanies the stiffened joint 
These patients are often able to abduct their arms when 
l>ing down but not when standing up Consequently they 
should be encouraged to he on a bed or the floor and abduct 
their arms (passively and actively) while pretending to comb 
or smooth down their hair or to scratch their heads Once they 
have acquired some power of abduction they should be advised 
to stand as though taking setting up exercises and using 
both upper extremities to thrust both hands quickly toward 
the ceiling and then down again The momentum gamed in the 
thrusting will usual!} entry the arm higher than were they 
to do the same thing slowly 

The wall crawling exercise (Tig 47 S) is quite beneficial 
in regaining abduction and elevation of the arm It consists 
in having the patient stand facing a wall with his toes about 
one foot awav from the baseboard and then revting both hands 
— <n their fingertip —upon the wall directly m front of each 
shouller l sing both hand the patient now crawls up the 
iva» as hr a he can reach This he should do ten to fifteen 
times ever} one or two hours 
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applicable Bj dressing the part in flexion one has prevented 
loss of that motion 

When there is decreased flexion of the forearm the patient 
should be taught simple exercises such as “pretending to comb 
the hair ’ (Fig 474), “making a muscle," etc Until a patient 
has lost the ability to acutely flex his forearm he does not 
realize how \ery important this motion is in ordinary life 
Unless one can acutely flex the forearm it is impossible for him 
to tie his tie, shave, fasten a collar button comb his hair or 
carry a glass of water or cup of coffee to his lips 



Fig 474 — Illustrating the pretend ng to comb the in r «scrci<c Note the 
acute flecion of the forearm gained in th s eeercise 

If the patient has a convenient trapeze bar or athletic rings 
suspended m the cellar he may grasp it with both hands and 
then, letting the knees sag slowly gradually ease the weight 
of his body upon the upper extremities thus straightening the 
arm out This can be repeated ten to fifteen times daily 

To restore flexion of the forearm the patient may exercise 


s a very good exercise 
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ribs especially when there have been multiple fractures of the 
ribs If deemed advisable the patient may be coached how to 
use a blow bottle or to blow soap bubbles 

In connection with fractures of the ribs it is interesting to 
recall that such fractures (when uncomplicated) give us and 
the patient the least trouble of any fracture in the body yet 
fractured ribs are never completely immobilized To a less 
extent this is also true of a fractured clavicle 

No matter how firmly we may strap a chest wrinkles will 
appear in the adhesive in from forty eight to seventy two hours 
and when wrinkles are present in adhesive straps we have only 
partial immobilization 

I believe scientifically that we can safely say that it is 
ordinarily impossible to completely immobilize half the chest 
with the ordinary method of strapping with adhesive If this 
be so then considering the rate of 18 respirations per minute 
a fractured rib moves (slightly) 1080 times per hour 25 920 
times per day 181 440 times per week or S18 400 times during 
a period of twenty days of immobilization — over half a million 
times Who has ever heard of an unumted simple fracture 
of the rib? Perhaps fractures in ribs like those in wild am 
mats heal excellently because they are not overimmobilized 
Fractures of the Spine —Due to the prolonged immo 
bilization so frequently necessary in the treatment of fractures 
of the spme patients are invariably left with what they term 
a stiff spine and stiff it usually is in more ways than one 
Difficulty in flexing the spme t anteriorly) is more noticeable 
than is extension as they are ordinarily mobilized in extension 
and because normally w e need and practice flexion most in an 
active way Extension of the «pine in health is most of the 
time a passive affair Lateral flexion is of cour«e impaired as 
is lateral rotation 

Due to the prolonged bed treatment patients with a frac 
lured spme are frequently unable to walk after the removal of 
their casts due to the atrophy of di u=e of the mu cles of their 
lower extremities Even supposing they have received good 
physicaltherapy to their lower extremities while they have been 
lying in bed it writ still be some time neverthele s before they 
are capable of unaided navigation after their cast is removed 
This interval period is an excellent time to begin the re 
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Fractures of the clavicle may limit abduction and cir 
cumduction of the arm m middle aged and elderly individual 
Should this occur the above exercises will restore the lost or 
limited motions 

Fractures of the jaw naturally cause limited extension 
and flexion of the jaw This is easily and pleasantly overcome 
by encouraging the patient to chew gum or slippery elm bark. 

Fractures of the cervical vertebrae result m decreased 
flexion extension and rotation of the neck The first two are 



overcome by alternatelv attempting to touch the chin to the 
chest and then tossing the head backward To increase rota 
tion directions should be given to look first over one shoulder 
and then the other 

Fractures of the Ribs and Sternum —Fractures of the 
sternum may give the patient a sensation of constriction of the 
chest as though he cannot take a deep breath However by 
practicing deep breathing exercises this sensation soon dis 
appears The same may be said of certain cases of fractured 




PRACTICAL FRACTURE PHYSICAL THERAPY 1701 

and electric stimulation in selected cases providing the in 
dividual has been treated with open types of immobilization 
te Balkan frame, Thomas splint, and skeletal traction How 

ever, if plaster dressings have been used or if the location of 
the patient and the available armamentarium is not conducive 
to this ideal state of physical therapy the average physician 
finds the typical case in the typical condition following the 
abandonment of retentive paraphernalia — namely weakness 

and stiffness of the associated muscles ligaments and joints 
When the patient is in an institution or situation where 
various physical therapy accessories such as diathermy infra 
red lights sinusoidal current expert massage and passive 
motion given by trained physical therapists are available these 
agencies conduce to a rapid restoration of functional economic 
and anatomic results 

Unfortunately however I believe that the majority of 
readers will find that usually they must adapt the situation to 
a practical rather than an ideal physical therapeutic state of 
affairs To this end it is best to instruct relatives and friends 
(when the patient is at home) or the attending nurse other 
wise to daily massage the calf thigh hip and lumbar muscles 
preferabl> after one half to one hour s application of an elec 
trie pad which can now be purchased nearly anywhere for $2 

TJje writer has long since abandoned hot wet dressings un 
less a pm ate nurse is in attendance whether in private or hos 
pital practice as it will be found by anyone who cares to check 
the fact that while such dressings arc moist about 70 per cent 
of the time they arc hot only 5 to 10 per cent of the time 
To a less extent hot water bags (which can create burns) 
are hot about 20 to 2s per cent of the time An electric pad 
turned low is comfortably w »rm however 100 per cent of the 
lime \ small amount of heat producing gertle ind constant 
hyperemia o\er a long period of time i> infinitely superior 
to the more rubicund but exane cent warmth of the ordinary 
hot xx ct dressing 

In addition to heat 3nd massage there are various passixe 
and actixe exercises which will benefit the pitient and hasten 
his functional return to normalcy The reader is referred to 
the Table on pages 16S7 and 16SS for tho e exerci es which 
hive been found to have practical value 
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sumption of the normal motions ol the spine Lying in 
pajamas and uncovered patient is passively taught at first 
to bring his knees to his chest and to bring his forehead to the 
knees with a pushing or spring off start by first pushing with 
his feet against the foot of the b“d and then with his forearms 
and hands which gives him a forward thrust when attempt ng 
to flex his spine so that the forehead will approximate the knees 

In addition he should be encouraged to roll from side to 
side in bed and to pick up objects ly ing on the floor at the side 
of the bed especially while lying on the stomach The latter 
exercise aids lateral rotation lateral flexion and extension of 
the spine 

Once he has become ambulatory he should be instructed 
to drop handkerchiefs etc on the floor in a row and then walk 


exercise so commonly used for other purposes 

Lastly for those who have the good fortune to have access 
to water or to swimming pools swimming is a most helpful 
and pleasurable way of regaining normal spinal motions 
Fractures of the Pelvis — Fractures of the pelvis are 
most apt to result in decreased function of the joints above and 
below the pelvis namely the spine hip and knee joints The 
calf muscles are bound to be soft unless proper attention has 
been given them and immediate weight bearing is to the pa 
tient surprisingly impossible after immobilization has been 
discarded Consequently attention must be directed to restor 
ing the strength of the atrophied muscles and motions m the 
unused joints Suggestions for accomplishing this as far as 

L J *- ' her ones 

hzation 

entailed in fractures of the hip joint and femur except when 
pins screws etc with immediate chair position are resorted 
to requires a prolonged period of bed treatment with the P 3 
tient flat on his back and with the thighs and lower trunk 
muscles taking a prolonged vacation At the termination of 
this period they are naturally soft One can of course 
prevent some of this by the jud cious application of massage 



PRACTICAL mACTURE PHYSICAL TIILRAP\ 17OI 

and electric stimulation in selected ca«es providing the in 
dividual has been treated with open types of immobilization 
1 e Balkan frame Thomas «plmt and skeletal traction How 
ever if plaster dressings have been used or if the location of 
the patient and the available armamentarium is not conducive 
to this ideal state of physical therapy the average physician 
finds the typical case in the typical condition following the 
abandonment of retentive paraphernalia — namely weakness 

and stiffness of the associated muscles ligaments and joints 
When the patient is in an institution or situation where 
various physical therapy accessories such as diathermy infra 
red lights sinusoidal current evpert massage and passive 
motion given by trained physical therapists are available these 
agencies conduce to a rapid restoration of functional economic 
and anatomic results 

Unfortunately however I believe that the majority of 
readers will find that usually they must adapt the situation to 
a practical rather than an ideal physical therapeutic state of 
affairs To this end it is best to instruct relatives and friends 
(when the patient is at home) or the attending nurse other 
wise to daily massage the calf thigh hip and lumbar muscles 
preferably after one half to one hour s application of an elec 
trie pad which can now be purchased nearly anywhere for S 2 

The writer has long since abandoned hot wet dressings un 
less a private nurse is in attendance whether in private or hos 
pital practice as it will be found by anyone who cares to check 
the fact that while such dressings are moist about 70 per cent 
of the time they are hot only 5 to 10 per cent of the time 
To a less extent hot water bags (which can create burns) 
are hot about 20 to 2 S per cent of the time An electric pad 
turned low is comfortably warm however 100 per cent of the 
time A small amount of heat producing gentle and constant 
hyperemia over a long period of time is infinitely superur 
to the more rubicund but evanescent warmth of the ordinary 
hot wet dressing 

In addition to heat and massage there are various passive 
and active exercises which will benefit the patient and hasten 
his functional return to normalcy The reader is referred to 
the Table on pages 1687 and 1688 for those exercises which 
have been found to have practical value 
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Fractures of the Knee, Leg, Ankle and Foot — Frac 
tures of the lower thigh, of the knee joint and of the upper leg 
primarily result in decreased flexion and extension of the leg 
upon the thigh with secondary alterations in the function of 
the ankle and foot 

Fractures of the leg and ankle cause more disturbance 01 
the functions of the ankle and of the foot The longer the 
period of immobilization the greater will these dysfunctions be, 
and conxcrscly the shorter the period of immobilization, the 
sooner mobilization can be introduced through the individual 
use of “open types of splinting’ (/ c , removable, adjustable 
plaster molded splints), the sooner the patient will be able to 
resume his normal place m the scheme of life 

In addition to the usual applications of the electric pad to 
the knee or leg, as well as hot immersion baths for the foot and 
ankle, the various passive and active exercises enumerated m 
the attached table will not only restore the injured person to 
work sooner than otherwise, but will make the average patient 
happier in so doing 

COMMENTS 

Fortunately the majority of our patients want to get well 
Particularly is this true of the worker the one who not only 
has to earn an honest living but has to support the wije and 
Kids Instruct such individuals in the simple, practical things 
which he may do .at home to aid nature heal him, and you will 
find a happier and more rapidly convalescent patient This & 
borne out by the fact that physical therapy is seldom needed 
by those rapscallion youngsters who are forever on the move 
hard to manage, the worn of their fretting mothers but the 
cohorts of nature which is ever in motion — and full of life’ 
These individuals cannot be kept from getting well because they 
refuse to be overimmobihzed Like wild animals who sustain 
fractures which are never treated by human hands, nature tells 
them, and quite honestly when ti is permissible for them to 
do this or that Horse sen-e is all they know but they use it 
When you immobilize, 1MRI0BILI7E 1 But do not over 
immobilize 

Institute mobilization as soon as it is sa fe This is best 
applied by evidence of clinical union and not by “roentgen 
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union 7 The first is early while the second is late, sometimes 
too late Treat the patient, not the x ray film 

Early mobilization conserves function Conserved function 
does not require the regaining of lost function An ounce of 
prevention is worth a pound of cure 

Abandon solid plaster casts whenever they are not abso- 
lutely necessary as they hide the pathology and prevent the 
maintenance of the normal physiologic state Solid plaster 
casts, when not indicated usually mean out of sight, out of 
mind” Certainly they prevent early physical therapy, early 
mobilization! 

Use open types of splinting whenever applicable which is 
about 90 per cent of the time Open typ° splinting permits 
constant observation of alignment the application of mild heat, 
the institution of early friction or gentle massage and the 
earliest possible inauguration of passive and guided active 
motion 

Lucas Championmere in 1840-1860 treated fractures be 
fore the advent of * rays with better success than his con 
freres and many physicians of today because he instituted early 
mobilization and utilized simple practical physical therapy, the 
same kind that is still available to any and all physicians who 
have a will or desire to use them — mild continuous heat, fnc 
tion or gentle massage passive motion and practical exercises 
Lucas Championmere did not have access to our modern, ex 
pensive and often unavailable electric physical therapy appara 
tus He had only his head and his hands These however he 
used rather well 
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THE USE OF OCCUPATIONAL THERAPY IN THE 
TREATMENT OF FRACTURES 

One of the many tangible advances in surgery resulting 
from the \\ orld \\ ar was the recognition of the importance of 
rapid rehabilitation of patients suffering from fractures and 
dislocations This principle had been enunciated previously 
on numerous occasions in mil practice but it required the 
laTge number of men disabled by fractures and dislocations in 
the war to bring it forcibly before the consciousness of the 
average surgeon The increasing number of motor and »n 
dustnal accidents at the present lime together with the rigid 
standards ol compensation and insurance legislation have kept 
this phase of fracture treatment in the foreground 

Our aim in the treatment of any fracture is to accomplish 
an anatomic reposition of the bone fragments without inflicting 
additional trauma to the damaged tissues and more important 
to restore the function of the injured part as quickly as pos 
sible Methods of reduction and immobilisation are not a part 
of this discussion However the restoration of function by 
the institution of active motions as soon as is consistent with 
safety is the chief concern of the occupational therapist 

The nature of the pathologic process at the fracture site 
must be appreciated in order to understand the logic of 
prescribing active motion in fresh fractures Torn blood 
vessels give rise to hemorrhage and destroyed lymphatic chan 
nels allow the escape of edema fluid both of which infiltrate 
the lacerated muscular and fibrous tissues Inflammatory exu 
dates add to the general swelling The only mechanism avail 
able for dispersing these abnormal fluids from the injured 
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tissues, before slow absorption and organization into scar tissue 
occur, consists in the rapid reestablishment of the vascular 
channels 

This fact has been generally accepted during the past few 
years The approach to the solution of the problem of restor 
ing the circulatory status of the injured part was made by the 
introduction of physical therapeutic measures from the be- 
ginning of the fracture treatment In this way the circulation 
of the surrounding healthy tissues is increased and the growth 
of new vascular channels proceeding from the periphery to- 
ward the center of the injured area is stimulated Various 
forms of physiotherapy have been utilized to accomplish this 
result The greatest success however, has followed the pre 
scription of the simplest and most gentle procedures Eleva 
tion of the part to provide the beneficial effect of gravity, con 
stant heat of moderate intensity light stroking massage and 
when possible, guarded active motions of the extremity have 
been found adequate in the early days of treatment Electric 
stimulation of muscles is beneficial in preventing mu«clf 
atrophy when the mjured part is immobilized in plaster, or 
when active motion is impossible for other reasons When 
bone healing has progressed sufficiently to warrant discarding 
splints and resumption of the function of the part, physio 
therapy is still a valuable asset but it should be used to sup 
ent assumes 
the various 
nd massage 
to exercise 

the stiffened muscles I his point of view i s frequently at 
tnbutable to faulty instructions on the part of the physician 
rather than to lack of cooperation on the part of the patient 
Physiotherapy should be introduced to the patient as a means 
of accelerating the early stages of the healing process but it 

e in aid 
be em 
therapy 

a vj , , , * ** « lit. 1 haps to 

relieve the muscle spasm which arises from the initiation of 
exercise What it cannot do is replace active purposeful mo 
tions carried out by lie patient 
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This latter principle seems sufficiently logical so that its 
application should present no difficulties with the average in- 
telligent patient In practice exactly the opposite situation is 
frequently encountered As long as the various soothing 
physiotherapeutic procedures are administered some patients 
will disregard ad\ice concerning the regular performance of 
active exercise Perhaps it is the drudgery of the prescribed 
activity, or the fear of pain, or of causing a recurrence of the 
fracture or dislocation which accounts for the difficulty m im- 
pressing patients with the fact that the job of regaining function 
can be done only by themselves Another explanation is the 
patients concentration on the motion itself which prevents its 
successful accomplishment The desire for regained activity 
cannot overcome the various inhibitions arising subconsciously 
from the train of events associated with the injury It was dis- 
covered long since in dealing with mental patients and children 
that success in any therapeutic activity is greater when that 
activity can be transformed into some purposeful occupation 
or game In this way the patient acquires an objective point 
of view and concentrates upon the end to be gained rather than 
upon the means employed It was the realization of the effec 
tiveness of this latter principle which gave birth to the use of 
occupational therapy in the treatment of fractures 

THE VALUE OF OCCUPATIONAL THERAPY 

Dr H A Pattison s’ definition of occupational therapy as 
“any activity mental or physical, definitely prescribed and 
guided for the distinct purpose of contributing to and hasten 
ing recovery from disease or injury” brings out the major fac- 
tors involved in this form of treatment Let us consider briefly 
how such therapy may benefit the patient suffering from a 
fracture or dislocation 

The average patient afflicted with a fracture has been lead 
mg a normal active life up to the time of his accident As a 
result of his injury he is suddenly confronted with the prospect 
not only of temporary disability of the affected limb, but also 
oi cessation oi his ordinary occupations and habits of life 
Frequently he will have to adjust himself to a prolonged period 
of hospitalization As the head of a family he may have cause 
for worry about financial matters All of these factors will 
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combine to lower the morale of the most stoical patient and 
cause him to brood o\er his misfortunes By injecting some 
form of purposeful employment into the life of such a patient 
diversion from a morbid slate of mind may be accomplished 
and a tendency to minimize the injury may be developed 
Such cases afford an opportunity for the institution of occu 
pational therapj directed toward the treatment of the mental 
complications of fracture patients Supplying suitable reading 
matter games needlework or other simple handicrafts to a 
patient confined to bed will often focus the patients interest 
on these trivial activities and thus prevent the discontentment 
which so often accompanies unplanned leisure time 

After the period of immobilization of fractures in both 
ambulatory and bed patients has passed the chief concern is 
the restoration of function to the injured part In order to 
attain this objective it is essential to institute active motions 
Before undertaking any activity in a fractured limb the patient 
must regain confidence in the recovery of the limb in question 
Many patients are able to perform any given program of ezer 
ctses upon the reassurance of the physician that there is no risk 
in the gradual resumption of activity By far the majorit) 
however will cooperate reluctantly at first and thereby pro 
long unduly their disability time Finally there is a certain 
group of patients who are unable to overcome their fear of 
recurrent injury sufficiently to carry out the simplest motions 
voluntarily Occupational therapy is of inestimable aid in re 
habilitating patients m the latter two groups 

Carefully planned activities such as weaving basketry 
block printing treadle sawing or light carpentry will almost 
invariably overcome the inhibitions of these fearful patients 


unconsciously 

The patience frequently required in arranging all the de- 
tails of the work for^eachjrase is more than compensated for 


may 


be overcome naue 


> oy uie introduction of games 
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which demand activ ity of the affected limbs After some mitnl 
hesitation a child is earned away by the spirit of play or com 
petition When the barrier of fear has been removed the 
problem soon evokes into a struggle to prevent overactivity 
Aside from initiating motion in a limb the site of a sue 
cessfully healed fracture occupational therapy ia also helpful 
in restoring the strength of the affected muscles to its original 
status Gradually increasing the difficulty and intncacj of the 
task, by using heavier and more complicated tools and adding 
weights to levers etc will accomplish this end Moreover 
b> assigning the patient tasks in the occupational therapy 
workshop which are similar to or identical with those which he 
performs in his normal occupation a great service may be done 
Too frequently disability time is prolonged because of the 
d ffculty in bridging the gap between the successful accomplish 
ment of all practical activities in the workshop or at home and 
the return to the employment carried out before the accident 
This complication is avoided by demonstrating to patients or 
preferably by allowing them to demonstrate to themselves that 
they can wield hammers use saws and screw drivers operate 
lathes or wring clothes without endangering their recently 
healed bones or joints Thus many cases of unconscious ma 
lingering will be prevented 

PRESCRIBING OCCUPATIONAL THERAPY 
Occupational therapy should never be used except upon the 
prescription of a physician Most doctors recognize the m 
dications for occupational therapy and know its value Un 
fortunately however the majority are no more familiar with 
the numerous details involved in this form of treatment than 
they are with the many other therapeutic and nursing pro 
cedures which they are accustomed to prescribe Therefore it 
is wiser for the average physician to refer his patients to a 
trained occupational therapist The reasons for the need of 
occupational therapy and what results are expected should be 
indicated Information concerning the general physical cow 
dition of the patient and cautions regarding any pertinent 
idiosyncrasies either physical or mental must always be in 
duiled m such uistructwws The judgment of the worker 
trained in tins lorm of therapy should be respected in the choice 
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of the specific methods to be used By such cooperation be 
tween the physician and the occupational therapist the admin 
istration of occupational therapy may be properly supervised 
and coordinated with the surgical treatment 

The restoration of function to a limb stiffened by disease 
cannot be undertaken without a thorough familiarity with the 
anatomy and physiology of the bones, muscles and nerves of 
that limb Furthermore, the exact nature of the pathologic 
process must be understood and the treatment carefully di 
rected to correct the specific disabilities at hand The problem 
may be simply one of regaining the tone of atrophic muscles 
or perhaps of releasing muscle spasm which hinders activity 
of the limb and coordination of motion On the other hand 
one may have to combat paraly su> due to nerv e injuries or to 
restore mobility of joints partially ankylosed by adhesions 
There are often combinations of several of these factors which 
cause complications such as those illustrated by one of the cases 
cited below 

Fundamentally the success of occupational therapy de- 
pends, as noted above upon the abolition of inhibitions and 
the coordination of movement brought about by directing the 
patient's attention to the results of his activities while mini 
mizing the importance of the methods of performing them 
It may be well to reemphasize the fact that the greatest value 
of occupational therapy lies in its insistence on purposeful ac 
live motion In prescribing these activities however, one must 
adhere to several basic principles The activity must always 
be so regulated that there is no chance of its exceeding the 
limits of pain A patient who undertakes his occupational 
therapy conscientiously and corn inced of its efficacy , only to 
be stopped short by a sharp pain in the injured limb becomes 
thoroughly disillusioned and frequently cannot be persuaded 
to make another trial Fatigue is second only to pain as an 
■ an 

he 
of 

therapy were instituted Exercises and work requiring the 
minimum expenditure of energy must be used at the start 
Gradually the weight of tools and the resistance of machines 
are increased depending upon the progress made by the mdi 
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vidual patient In this matter fatigue is avoided and strength 
is gained Occasionally the initial task undertaken by a patient 
is too strenuous This point was well illustrated by a patient 
recently treated in our curative workshop 

A well built joung mechanic with stiffness of the wrist and 
to a less extent of the elbow following a Colles fracture was 
advised to return to his work as the best means of regaining 
function of the disabled wrist He soon revisited his ph>sician 
stating that he was unable to carry out his job which consisted 
chiefly in hammering He was therefore referred to the cura 
tive workshop where the cause of his disability was discovered 
to lie in the utilization of tools which were too heavy By 
providing a light hammer for use in making small metal ob 
jects the patient was shown that his disability was simply due 
to undertaking too strenuous activity After this demonstra 
lion he was able to apply the principle to his regular work and 
soon regained complete function 

The fatigue factor must also be given careful consideration 
in handling bed patients The mere fact of confinement to bed 
seems to induce a feeling of lethargy and general weakness 
Any work program therefore should not be forced too strenu 
ously because the concentration demanded by even the simplest 
tasks necessitates an abnormal expenditure of effort by such 
patients Consequently their activity must b“ carefully pre 
scribed and should never continue to the point at which signs 
of fatigue are evident 

In cases in which an individual may be handicapped by the 
prolonged disability of a limb due to a serious fracture occu 
pational therapy may be of great assistance An organized 
program of reeducation of deformed or disabled limbs will help 
to develop to the fullest extent the potentialities for usefulness 
of such limbs Exercises which strengthen the muscles of a 
well leg may facilitate the use of braces and splints on the m 
jured leg W eak individuals who are forced to use crutches 
because of an injured lower extremity may be aided by types 
of occupational therapy directed toward the development of 
muscles o! the arms and shoulders Without sue h exercises 
and instructions in the proper use of crutches patients often 
develop secondary disabilities which become more distressing 
than the original lniurv ° 
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METHOD OF EMPLOYING OCCUPATIONAL THERAPY 
Before planning the program of work for any given case 
referred for treatment the occupational therapist must first con 
sider whether the patient is confined to bed, or to a hospital 
ward, or is capable of visiting a workshop This statement 
implies the availability of the rather elaborate equipment which 
is essential to the ideal exhibition of occupational therapy 
The apparatus required for bed patients is not elaborate 
and should never be cumbersome Weaving on large frames, 
or crafts necessitating the use of multiple small parts which 



fig 476— The loom affords exercise for forearm elbow and shoulder disabilities 
as well as for those of the h p and kmc 

might be easily misplaced in bed or of paints and dyes which 
might soil the bedclothes are examples of activities which 
should be a\ oided Patients easily become discouraged by the 
difficulties inherent in manipulating such apparatus in a bed 
and soon lose interest in the work Light tasks which can be 
performed with compact equipment are much more suitable 
Sewing, knitting, cutting paper patterns cord knotting and 
other similar occupations should be selected for patients con 
fined to bed 

When the patient is ambulatory a much greater variety of 
occupations may be afforded by having him visit the occupa 
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tional therapy workshop Certain pieces of apparatus such as 
the loom the treadle or bicycle saw and various mechanics’ 
tools have come to be regarded as standard equipment for such 
workshops The loom affords excellent opportunity for re 
establishing wnst and finger motions in the manipulation of 
the shuttle elbow and shoulder motion in applying the beater 
and hip knee and ankle motions in using the treadles Further 
more by adding weights to the«e various levers the difficulty 
of the work may be increased as the patient s strength is aug 



F'B 477 • — The bicyrle saw is useful m re tonng mobility and strenglh to d s 
aMtd lower «tvern ties 

mented The bicycle saw is unequaled as a means of regain 
mg mobility and strength in disabilities of the lower extremities 
By adjusting the lengths and lateral positions of the pedals and 
the height of the ceat various degrees of mobility and strength 
may be accommodated Both of these machines utilize to the 
fullest extent the principle of diverting the patient s attention 
from the beneficial exercise itself to the relatively unimportant 
end product In addition there is the added mental stimulus 
to excel m the quality of the articles manufactured While 



1,12 R K IMPIVX, C S SPVCklLVN, W £ LEE 

METHOD OF EMPLOYING OCCUPATIONAL THERAPY 
Before planning the program of work for any given case 
referred for treatment the occupational therapist must fir«t con 
sider whether the patient is confined to bed or to a ho«p tal 
ward or is capable of visiting a workshop This statement 
implies the availability of the rather elaborate equipment which 
is essential to the ideal exhibition of occupational therapy 
The apparatus required for bed patients is not elaborate 
and should never be cumbersome Weaving on large frames 
or crafts necessitating the u e of multiple small parts which 



might be easily misplaced in bed or of punts and dyes which 
might soil the bedclothes are examples of activities which 
should be a\ oided Patients easily become di«couraged by the 
difficulties inherent in manipulating such apparatus m a bed 
and soon lo«e interest in the work Light tasks which can be 
performed with compact equipment are much more suitable 
Sewing knitting cutting paper patterns cord knotting and 
other similar occupations should be selected for patients con 
fined to bed 

When the patient is ambulatory a much greater variety of 
occupations may be afforded by having him visit the occupa 
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these machines provide exceptional opportunities for muscle 
training, the fact that they are not available does not preclude 



accomplishing the desired results m disabilities of the upper 
extremities For limbering and strengthening disabled wrists 
and hands, metal polishing, sand papering, painting and block 
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Case I— J S, a forty-* ear-old civil engineer, was injured 
in an automobile accident on December 23, 1933 He suffered 
a dislocation of the right shoulder in addition to a fracture of 
the surgical neck of the humerus Radial nerve Injur* was 
indicated b> wristdrop On January 0, 1934, the head of the 
humerus was removed at operation and the joint was recon- 
structed After convalescence the patient was referred to the 
curative workshop of the Philadelphia School of Occupational 
Therapy on February 26, 1934 At this time his condition was 
as follows shoulder, flexion to 160 degrees, abduction none, 
elbow, flexion to 80 degrees extension to 140 degrees, range 
60 degrees (normal 140 degrees), forearm, pronated, no active 
supination, wrist, flexion to 135 degrees, hyperextension none, 
fingers, flexion one third normal, could not approximate thumb 
and fingertips 

Patient was wearing a cock up splint on his wrist He was 
anxious about his arm and complained of severe pain on at- 
tempting to use the arm He was definitely neurotic but co 
operative 

Occupational therapy was begun on February 26 Wood 
working and weaving were prescribed for full arm motions, and 
block printing and basketry for finer wrist and finger motions 
Treatments were carried out three days weekly for twenty 
three weeks 

The final motions attained were shoulder, flexion to 45 
degrees, elbow, flexion to 45 degrees, extension to 180 degrees, 
forearm, pronation and supination normal wrist flexion to 
100 degrees, hyperextension to 260 degrees, fingers, normal 

On October 24, 1934, the patient returned to his regular 
employment and used his arm normally There was slight 
limitation of the range of shoulder motion the elbow motion 
was normal, the wrist was weak in hyperextension, finger mo- 
tion was normal except for slight flexion contracture of the 
fifth finger 

Case II — B A , a forty year old machine operator, caught 
his left hand in a rod rolling machine on December 19 1933 
He suffered a severe strain of the left shoulder and lacerations 
and multiple fractures of the metacarpal bones of the left hand 
At operation the first and fifth fingers were amputated 
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printing are ideal exercises Variations in the position of the 
object and in the hardness of wood and metal should be graded 
to obtain the proper degrees of motion and resistance demanded 
by each individual patient 

If facilities for a specially organized shop are not available 
for occupational therapy its principles may be carried out 
almost as effectively by employing more homely, but perhaps 
also more practical activities Sweeping dusting, bed making 
washing dishes and clothing gathering and sawing firewood 
and mowing grass can be readily transformed into a satisfac 
torj means for muscle training by one versed in the fundamen 


5 482 Sand paper ng wooden object promotes use of wrist and fingers 


tals of occupational therapy \ peculiar advantage of tbi' 
latter ty pe of activ lty is that it rehabilitates the patient for the 
resumption of the ordinary tasks of housekeeping or manual 
labor Having established the patient s ability to master a 
urogram of menial tasks while in a hospital he may then be 
discharged to carry on his activities at home Progress may 
he noted and alterations in activities planned at intervals of 
five to seven days m visits to an out patient department 

The following cases are included as concrete evidence of the 
fficacy of occupational therapy in the rehabilitation of pa 
tients suffering from disabilities resulting from fractures and 

dislocations 
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his feet An x ray examination revealed a comminuted Irac 
ture of the left acetabulum with displacement of one fragment 
into the pelvis There was also a fracture of the body of the 
pubis on the left 

Treatment consisted in extension of the left leg m the Rus 
sell apparatus together with suspension of the pelvis in a sling 
Passive and active exercises were instituted From October 3 
to November 12 the patient was under the care of an occu 
pational therapist for diversional activities 

On November 12 the patient was discharged from the hos 
pital and referred to the curative workshop He was walking 
with the aid of crutches and had a marked weakness of the knee 
extensors 

Occupational therapy consisted in sawing wood on the 
bicycle saw requiring hip knee and ankle motions At the 
start he was unable to complete a full revolution of the wheel 
and simply pushed the pedal backward and forward through a 
small arc Gradually both range of motion and strength m 
creased Treatments lasting one and one half hours at the 
start, and increasing to three hours were carried out on three 
mornings each week There were 43 treatments 

On March 29 19$S the man returned to work climbing 
ladders and scaffolding without difficulty 

SUMMARY 

The advantages of the principle of rapid rehabilitation of 
patients disabled by fractures and dislocations have been rec 
ognized for many years Physical therapy together with 
prescribed voluntary exercises was the first form of treatment 
employed to attain restoration of function in disabled limbs 
More recently the improved results obtained by the use of 
purposeful active motions which is the fundamental principle 
of occupational therapy have led to the extensive development 
of that form of treatment Because of its proved superiority 
over other methods we feel that physicians should become 
acquainted with the benefits to be derived from rehabilitation 
therapy and learn to prescribe it intelligently The actual ad 
ministration of such therapy is earned out most successfully 
fiy specialty trained occupational therapists \\ ith the growth 
of occupational therapy certain devices and machines which 
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Phytotherapy was prescribed for both the shoulder and hand 
There was no improvement in hand motion 

On June 2, 1933, the patient was referred to the occupa 
tional therapy curative workshop for reeducation of the left 
hand Condition on admission wrist flexion to 120 degrees 
hyperextension to 195 degrees range 75 degrees (normal 14 
degrees), fingers, flexion limited by one third, arm, wea , 
shoulder stiff Patient was depressed and doubtful as to future 
employability 

Occupational therapy treatment consisted of waodworfcm 0 
for general use and strengthening of the hand, and braid weav 
ing for finer finger movements The patient received 35 treat 
ments, 3 each week He attained his maximum improvement 
on September 2, 1933, when he returned to his former employ 
ment The strength of both hand and arm was greatly mi 
proved and he was able to gra«p with his injured hand His 
general morale was excellent 

The ranges of motion attained in this case were wn“t 
limitation of 25 degrees of normal range fingers, motion three 
fourths normal 

Case III — C S , a fifty one year old female power machine 
operator, was referred to the curative workshop on June 22 
1933, for restoration of function of the middle and distal 
phalangeal joints She had been disabled following a fracture 
of the left wrist on September 2 1931 and had failed to im 
prove on a course of extensive physiotherapy 

On admission her condition was as follows wrist, flexion 
to 130 degrees, hyperextension to 230 degrees (normal) 
finders, metacarpophalangeal joints one third normal motion 
“Occupational therapy consisting of block printing and 
braid weaving, using the fingers and no shuttle was instituted 
on June 22 Treatments were earned out three times weekly 
for eleven weeks At the end of that tune the strength of both 
hand and wrist had improved markedly and the use of the 
finer finger motions had been regained Wrist flexion was 
normal The patient was discharged on September 12 1933 
to return to her former occupation 

Case IV — h R > a forty five year old house painter, fell 
2 stones from a scaffold on September 18 1934 He landed on 
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REGIONAL ILEITIS 

Regional ileitis, distal ileitis, terminal tlctits, nonspecific 
granuloma oj the intestine was separated as a pathologic clinical 
entity by Crohn, Ginzberg and Oppenheimer in 1932 1 It is a 
granulomatous disease generally considered to be of unknown 
cause, involving chiefly the Ijmphoid tissue of the mesentery 
and the submucosa of the terminal ileum Much less Ire 
quently the disease affects other portions of the intestine, 
particularly the jejunum Usually it is sharply limited to the 
lower ileum and does not invade the cecum or colon In the 
eirly stage the bowel is swollen, heavy, congested and 
thickened Commonly the appendix shows either a chrontc or 
acute inflammation especially of the serosa apparently from 
contiguity The affected portion of bowel is enlarged has a 
beefy red surface, a thick rubbery soggy edematous wall, 
which has been compared to a section of garden hose, a long 
narrow lumen at first rather uniform, but in chronic forms 
usually irregular and distorted Early the lumen is narrowed 
by the exudative and hyperplastic changes in the wall, later by 
the secondary fibrostenotic process and at times by papillary 
or polypoid projections from the mucous surface which with 
necrosis and ulceration may produce irregularity on the roent- 
gen film In chronic cases, particularly, two or more areas 
separated by sections of normal bowel may be found In 39 
cases reported by Pemberton and Brown,” the ileum was in 
volved in 34 cases, the upper ileum in 4, the jejunum in 3 cases 
while multiple lesions were found throughout the small intestine 

Vour Airier Assoc 39 IIZI-Ilzs (Oct IS) 1932 
* Annate oi Surgery 105 535 (May) 1937 
rjai 



172O R R 1MPINK, C S S PACKMAN, W E LEE 

are especially adapted to restore the desired motions, have been 
evolved However, the lack of such equipment does not pte 
elude the effective employment of occupational therapy, since 
excellent results may be obtained by the utilization of common 
mechanics’ tools and the performance of menial household 
tasks The great contributions of occupational therapy to the 
treatment of fractures are (1) its beneficial effect on the 
morale of the patient, and (2) its rapid restoration of function 
to disabled limbs Both factors depend upon the u*e of pur 
poseful active motions while emphasizing the relatively unim 
portant ends to be attained and minimizing the meam. employed 
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The lesions differ from those of tuberculosis in the smooth 
or shaggy, deep red peritoneal surface of the affected segment 
of bowel without definite tubercle formation, the great thicken 
ing, largely from the diffuse, rather uniform granulomatous 
hyperplasia in the submucosa, tapering above to normal bowel 
the absence of the ragged transverse ulcers and tubercles along 
the blood vessels, the extent and more uniform narrowing of 
the intestinal lumen, the absence of gross caseation or of 
tubercles upon the adjacent peritoneal surfaces or in the omen 
turn or mesentery the absence of associated lesions m the lungs 
pelvic organs and appendix and the failure to find the myco 
bacterium of tuberculosis in the stained sections or by animal 
inoculation 

Symptoms —Clinically the disease has been divided into 
a stage of ulcerative enteritis, a stage of obstruction, and a stage 
of fistulous formation This sequence, however, is not in 
variable Abdominal pain usually referred to the lower ab 
domen, diarrhea, at times with the passage of bloody stools 
nausea, vomiting, moderate abdominal distention and nervous 
irritability are common symptoms Marked tenesmus is rare 
There usually is progressive weakness anemia anorexia, loss 
of weight periods with moderate fever f 99 lo 103" F ) 
and very often chills but with a leukocytosis of only 10 000 
or less From 2 to 4 or more liquid to semisolid stools may 
be passed daily Stenosis leads to constipation abdomtnal 
cramps and visible peristalsis and occasional vonutmg Com 
plete obstruction marked general abdominal distention and 
tympany are rare 

On physical exanun mon the rounded or nodular mass 
about a fistulous tract or the thick tender segment of bowel, 
resembling a section of garden hose may be felt in the lower 
right abdominal quadrant or elsewhere The mass from an 
lleosigmoid fistula usually occupies the lower left quadrant the 
mass from the less common ileocolic fistula may be located m 
the upper right or left abdominal quadrant Commonly the 
condition is first dngnosed as appendicitis but after the re 
moval of the appendix as has occurred in over 40 per cent of 
the cases the symptoms continue and fistulous tracts develop 
The roentgen examination «hows early a narrowing of the 
lumen of the affected portion of bowel and flattening of the 
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in 2 cases There is a marked tendency to a perforative type 
of ulceration which leads to the formation of internal and t\ 
ternal abscesses and fistulous tracts containing a whitish yellow 
pus The fistulas may connect with a loop of adjacent ileum 
the sigmoid, transverse colon, appendix, or any other hollow 
mtra abdominal viacus The peritoneal surface is commonlv 
roughened or shaggy from plastic exudate The affected area- 
of bowel may be adherent but not infrequently are free from 
adhesions 

The lymph nodes of the greatly thickened adjacent mesen 
tery are markedly and symmetrically enlarged reddish gray 
smooth, elastic, rather firm, but not hard As the process con 
tinues, an adhesive peritonitis may dev elop often with extensive 
dense adhesions A small amount of free turbid peritoneal Bum 
is found in many cases At times, as in Case III the inguinal 
lymphatic glands may also become enlarged and through m 
vasion by the colon bacillus or other micro-orgam«ms fuse 
suppurate and form abscesses which discharge through the skin- 

Etiology — No specific organismal cause has been proved 
by cultural methods or by animal inoculation Homans doubts 
that the disease is a clinical entity Chiefly from the agghi 
tinating properties of the blood serum the Bacillus dysenteriae 
is claimed as the causal agent by Felsen 1 A number of ob 
servers have found streptococci in the lesions, but for the most 
part the condition has been accepted as a definite and p rf " 
viously unrecognized disease of unknown cause 

Regional ileitis occurs more frequently in males in tho'f 
between fifteen and forty years of age and in the Jewish race 
Microscopic sections show an intense granulomatous proce'5 
and often the formation of giant cells containing multiple 
nuclei arranged peripherally but with little or no gross case- 
ation 

Early the tissues, especially the submucosa and to a !*>- 


tissue interspersed with granulation tissue which may contain 
nt C ell 3 and collections of leukocytes 
g 'Am Int 10 <Nov ) 1036 
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ing to a fatal issue It u. possible that a number of the early , 
less advanced and unrecognized ca«es have recovered spon- 
taneously , after appendectomy or under medical treatment, but 
those that have advanced to the stage of accurate diagnosis 
have apparently rarely recovered without operative elimination 
or excision of the diseased segment of bowel The average 
duration is four years, but the condition may continue as long 
as twenty years Improvement rot infrequently follows an 
1 leotransv ersostomy, but the tendency for the progression of 
the disease after the procedure proves the desirability in most 
cases of removing all diseased portions of the bowel at a secon 
dary operation Recovery usually follows the complete re 
moval of the diseased segment 0 ! bowel, but the occasional 
recurrences reported alter enterectomy indicate either that all 
diseased bowel was not removed or, what is more likely, that 
the disease has some tendency to relapse 

Treatment ^During the acute stage of the disease no at- 
tempt should be made to liberate or remove the diseased portion 
of bowel The patient should be given a readily assimilable, 
nonirritating, high vitamin and high caloric diet Bismuth sub 
iodide given in 5 grain capsules every two to four hours is use 
ful in controlling the tendency to diarrhea Abscesses should 
early be drained Ileostomy leads to a heavy loss of liquid and 
of food and is not advised The choice of operation after the 
acute symptoms have subsided is a primary lleotransversos 
tomy, the ileum being divided well above the lesion and the 
proximal end united to the side of the transverse colon, the 
distal end being closed or exteriorized Marked improvement 
usually follows this operation and the diseased bowel may be 
removed weeks or months later at a time when the patient has 
sufficiently improved to withstand the more serious operation 
and when the peritoneum has acquired increased resistance to 
infection However, with the extensive matting of bowel asm 
Case I and in Case II there may be difficulty m locating the 
segment of ileum just above the lesion and there is the danger 
of eliminating an excessive length of small intestine The short 
circuiting of a considerable length of small intestine may lead 
to serious toxemia, grave anemia, or a syndrome similar to 
beriberi A deficiency syndrome with the blood picture of 
primary anemia occurred in 3 of Pemberton and Brown’s 
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normal high mucosal relief pattern The thin line of banum 
through the affected area has been termed the string sign by 
Kantor In the later stages from ulceration or mucosal thick 
ening, the relief pattern may become irregular and jagged 
Weber has called attention to relative hypermotility of the 
affected, as contrasted with the hypomolihty of adjacent un 
affected bowel 

Diagnosis — During the course of regional ileitis 4 types 
of symptoms may be encountered 

1 Appendicitis type is characterized by generalized ab- 
dominal colic, pain tenderness, and the formation of a mass 
usually in the right lower abdominal quadrant The mass con 
sists of thickened, inflamed bowel and omentum which in many 
cases finally encases an abscess or fistula The course b 
usually slower than that of a septic appendix the fe\er and 
leukocytosis less intense However considering the variation. 
m the onset and intensity of symptoms from appendicitis it b 
not surprising that about one half of the patients have the 
appendix removed or the abscess drained before the correct 
diagnosis is made 

2 Ulceratnc enteritis type is marked by colicky lower ab 
dommal or periumbilical pain with several loose movements 
daily that may contain mucus pus and traces of occult or 
visible blood The diarrhea may continue for months with 
slight evening fever progressive weakness and anemia until 
and even after the development of fistula or partial stenosis 

3 Fistulous type is the common sequence occurring after or 
without a preceding appendectomy The persistence and often 
multiplicity of the fistulas their resistance to simple surgical 
measures and the absence of tubercles in the granulatiors or 
of a preceding pulmonary lesion differentiate them from simple 
postappendectomy or tuberculous fistulas 

4 stenotic type is associated with dull colicky pain db 
tention usually of the lower abdomen relieved by defecation 
borborygmus vi lble peristalsis and constipation \omitingi 
rarely frequent or stercoraceous and usually follows the taking 
of food Tympany likewise is rarely of marked degree 

Prognosis — The prognosis of a well developed case of 
regional ileitis is that of a progressive or recurrent disease with 
fistula formation and without operation often slowing progress 
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mg lo a fatal issue It is possible that a number of the earl) 
less advanced and unrecognized cases have recovered spon 
taneouslj , after appendectomy or under medical treatment, but 
those that have advanced to the stage of accurate diagnosis 
have apparently rarely recovered without operative elimination 
or excision of the diseased segment of bon el The average 
duration is four years but the condition may continue as long 
as twenty years Improvement not infrequently follows an 
ileotransversostomy but the tendency for the progression of 
the disease after the procedure proves the desirability in most 
cases of removing all diseased portions of the bowel it a secon 
daty operation Recovery usually follows the complete re 
moval of the diseased segment of bowel but the occasional 
recurrences reported after enterectomy indicate either that all 
diseased bowel was not removed or what is more likely that 
the disease has some tendency to relapse 

Treatment —During the acute stage of the disease no at 
tempt should be made to liberate or remove the diseased portion 
of bowel The patient should be given a readily assimilable 
nonirritating high vitamin and high caloric diet Bismuth sub 
iodide given in S gram capsules every two to four hours is use 
ful in controlling the tendency to diarrhea Abscesses should 
early be drained Ileostomy leads to a heavy loss of liquid and 
of food and is not advised The choice of operation after the 
acute symptoms have subsided is a primary lleotransversos 
tomy the ileum being divided well above the lesion and the 
proximal end united to the side of the transverse colon the 
distal end being closed or exteriorized Marked improvement 
usually follows this operation and the diseased bowel may be 
removed weeks or months later at a time when the patient has 
sufficiently improved to withstand the more serious operation 
and when the peritoneum has acquired increased resistance to 
infection However with the extensive matting of bowel as in 
Case I and in Case II there may be difficulty in locating the 
segment of ileum just above the lesion and there is the danger 
of eliminating an excessive length of small intestine The short 
circuiting of a considerable length of small intestine may lead 
to serious toxemia grave anemia or a syndrome similar to 
beriberi A deficiency syndrome with the blood picture of 
primary anemia occurred in 3 of Pemberton and Browns 
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lieved by a normal diet with added vitamin B In practical!) 
all advanced cases blood transfusions, infusions of gluco e«olu 
tion and as varied a diet ns the patient can assimilate should 
be used together with the administration of liver extract and 
of vitamins especially vitamin B Evidence of calcium lo 
following colectomy or colonic exclusion and lleostomv pre 
sented by \\ hittaher and Bnrgen' suggests also the de irab 1 ty 
of intravenous injections of calcium in certain ca.es FmaBv 
it is very important that operation be not delayed until the 
patient falls into the advanced cachexia found in 2 of the fol 
lowing cases 

Case I Regional Ileitis with Abscesses and Fistulas 
Two Previous Operations with Diagnosis of “Appendi 
citis and ' Postoperative Adhesions ” Resection of 105 
cm. of Intestine — Air \ Jewish grocer married age fortv 
was admitted to the Temple University Hospital March 2* 
1935 with a history of having been operated upon three jean 
before for perforative appendicitis The wound continued to 
drain for six or seven months after the operation and when it 
closed pain dev eloped in the lower abdomen Tw o j f ars before 
admi sion (1933) a second operation had been performed with 
the liberation of intestinal adhesions Since that time fees! 

* J There was a vertical 

surrounded by small 
yellowish green p 11 - 
ere bird and dem>el 

infiltrated and there was an underlying large area of resistance 
suggesting an advanced infiltrating care noma The preopera 
tive'diagnosis was neoplastic or indamtmtorv mtn abdomins! 
mass 

On Alarch 29 1935 under spinal anesthesn induced b) 
injecting a mixture of 10 mg of pontocain and 100 mg ° f 
procaine through the first lumbar interspace a large section 
of the infiltrated right abdominal wall including an area of 
•surs Gjnec ud Obst May 193 
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skin and underlying muscle measuring 21 cm long by 8 cm 
wide was exci«ed The deep layers of the abdominal wall were 
\ery hard and fibrous and had a gra> i»h translucent appear 
ance The intestinal coils on the right side of the abdomen 
were densely adherent and fu«ed with fatty omentum and 
thickened mesentery mtersper«ed with numerous areas of sup 
puration The wall of the ileum was greatly thickened but 
the mucosa was nearly normal in appearance About 105 cm 
of intestine were resected including 60 cm of terminal ileum 
and about 45 cm of colon An end to end anastomosis was 
made between the end of the ileum and the distal end of the 
transverse colon the end of the ileum being divided obliquely 
to adapt it to the larger lumen of the colon Two internal rows 
of continuous fine silk reinforced by the interrupted sutures of 
No 35 alloy steel wire were used for the anastomosis The 
abdominal wall was closed with through and through sutures 
of alloy steel wire with continuous No 35 wire for the skin 
One cigaret drain was inserted below the line of anastomosis 
The patient made a satisfactory convalescence and was dis 
charged from the hospital in good condition twenty seven days 
after the operation Superficial sinuses continued to discharge 
from the wound for a number of months were filled with 50 
per cent bismuth subiodide paste and finally closed The pa 
tient reentered the hospital in August 1935 with an acute pen 
rectal abscess which was drained Following this there was a 
residual fistula tn ano which was excised after readnussion 
November 5 1935 On April 15 1537 the patient was found 
to be in good condition was at work and had gained about 40 


pounds in weight From 1 to 3 bowel movements usually 
rather soft or liquid occurred daily 

Pathologic studies made by Dr Soloff and Dr Lennon 
showed masses of fibroplastic tissue and focal collections of 
leukocytes huge primary lymph follicles separated by more or 
less abundant fibrous connective tissue containing occasional 
multinudeated giant cells The lymphoid hyperplasia was tre 
mendous No fungi were found and actinomycosis was ex 
eluded The large areas of granulation tissue were infiltrated 
by numerous round cells large plasma cells polymorphonu 
cleat leukocytes and occasional multinudeated giant cells 
Inoculation of portions of the tissue in a guinea pig failed to 
produce the lesions of tuberculosis 
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Case II Regional Ileitis with Multiple Lesions First 
Treated as Suppurative Appendicitis Resection 0 ! 231 
cm of Intestine — Sydney P , Jewish student aged nineteen 
was admitted to Temple University Hospital April 21 1936 
with a history of always having been underweight and of poor 
appetite His bowel movements were said to have been normal 
until the present illness In August, 1935, an acute generalized 
griping abdominal pain with nausea anorexia but without 
vomiting developed The pam increased in seventy localized 
in the lower right abdominal quadrant but later became Iesa 
intense and recurred intermittently The bowels did not move 
from the time of onset of the pam until he took a physic four 
days later A physician was not consulted until he had been 
iff seven days Then under the diagnosis of appendicitis an 
abscess the size of an orange was drained the drainage con 
tinuing for about two months November 5 1936 another 
mass was found in the abdomen which was opened through a 
lower median inasion Since the first operation the patient 
has had 2 or 3 attacks of diarrhea lasting two or three d 3 js 
but no blood has been noticed m the stools Since the second 
operation there has been a daily rise in the evening tempera 
ture without chills or sweat The appetite is poor There has 
been no cough His highest weight wh.ch was in the summer 
of 1935 was 126 pounds The lower abdomen is d.stendedand 
the wall infiltrated and tender There ar e two abdom.nal scars 
one over McBurney s point the other , n the m.dl.ne below the 
umbilicus Since the second operation there has been constant 
ihscharge of fecal material mixed with bubbles of gas through 

I Tv IO ‘ 6 SeC ° nd med,an -^ar incision and l 

in the McBurney scar 

The pafent was emaciated weighed about 98 pounds and 
appeared to be acutely ill H,s temperature was 102 3° F 
face was drawn 
k circles the ev 

. , . j , and of a blu sh 

color No abnormal signs were found over the heart and lungs 
and the abdomen was scaphoid The lower right rectus sm 
10 cm long was healed except for 2 fistulous openings near the 
upper end The oblique McBurney scar about 6° cm long 
had a fistula in its middle third Injections of a methylene 
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blue solution showed communications between the fistulous 
tracts Following the injections the patient vomited bluish 
material and had several liquid bluish stools The hemoglobin 
was 10 5 Gm to each 100 cc (61 9 per cent) of blood ery 
throcytes 4 880 000 leukocjtes 6250 with 9 per cent mono 
cytes and 1 per cent eosinophils and 43 per cent filamentous 
and 30 per cent nonfilamentous forms were found The pre 
operative diagnosis was regional ileitis 

At operation on April 23 1936 under spinal anesthesia 
with 170 mg of procaine the sinuses were sterilized by lightly 
swabbing with zinc chloride solution and delineated by inject 
mg an ethereal solution of methylene blue An L shaped in 
ctsion consisting of 2 elliptical portions encircling the 2 old 
scars was made In order to remove all of the foci of the dis 
ease, 234 cm of very adherent friable ileum cecum and ascend 
ing colon were finally freed and delivered through the upper 
end of the incision and excised glass tubes were tied in the 
terminal ends gauze drams inserted to the pelvis and the rest 
of the wound closed with interrupted wire sutures The mesen 
tenc lymph nodes of the lower ileum and cecum were enlarged 
to a diameter of about lY cm with adherent dense infiltrated 
and thickened mesentery and greenish yellow degenerated 
friable tissue Upon section the walls of the terminal ileum 
were found to be thickened to a diameter of Y to 1 cm The 
lumen was narrowed and partly obliterated the mucosa ragged 
thick and red This process extended about 20 cm above the 
cecum above which there was a gradual thinning of the coats 
as the bowel approached normal About 150 cm above the 
ileocecal valve there was a fistulous opening communicating 
with the vertical wound associated with a moderate thickening 
of the wall of the bowel About 30 cm above this area was a 
raised papillary plaque on the mucosa of bluish gray color 
6 cm long by 3 cm wide A similar plaque was seen 10 cm 
nearer the jejunum An additional 40 cm of more normal 
appearing ileum was found to be so frayed and damaged after 
freeing it from adhesions that it also was removed While 
the cecum was thickened and infiltrated the pathologic change 
was slight in comparison to that of the ileum The cecum con 
tamed 2 fistulous openings communicating with each of the 
old incisions Four days after the operation the protruding end 

VOL. T7— 109 
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of ileum was united to that of the colon with interrupted line 
alloy steel wire sutures The first week after the operation 
the fever largely subsided The bowel was very friable and 
the line of suture reopened and additional sutures were inserted 
on May 14 and May 25, and suppurating pockets drained 
Blood transfusions, intravenous infusions of glucose, vitamins 
and a varied diet were used during the course of treatment 
On May 25, about four hours after the last operation, which 
w as done under local anesthesia and required forty fiv e minutes 
the patient suddenly complained of numbness in the left foot 
became pulseless, and expired apparently of thrombosis This 
was thirty two days after the enterectomy 

Pathologic studies of the surgical specimen made bj 
Dr H C Lennon revealed greatly thickened and in some 
areas edematous intestinal mucosa, richly infiltrated with poly 
morphonuclear and small round cells The muscular wall was 
infiltrated in some areas by small round cells Sections of 
various portions of the intestine show virtually the same picture 
with variations in the degree of ulceration Guinea pig mocu 
tation of the removed tissue was not followed bv tuberculosis 

Case III Regional Ileitis with Suppurative Inguinal 
Lymphadenitis — Miss Dons B aged twenty seven, a frail 
Jewish stenographer, was first seen June 15 1956 She had 
never been very strong and eight y ears before had become 
weak and lost 20 pounds in weight Since an emotional shock 
about four years before during which time her weight dropped 
from 135 to 94 pounds she had been highly nervous, appre 
hensive and worried Two years before there had been ac 


stools and had vomited once or twice daily A tender firm mass 
could be felt in the right lower abdominal quadrant for which 
operation was advised but the patient continued at home under 
treatment until January 21 1937 when she was admitted to 
Temple University Hospital with an acute suppurative right 
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inguinal lymphadenitis Before admission to the hospital the 
patient had been confined to bed for seven days with pain and 
swelling in the inguinal region Her last menstrual period was 
ten months before and lasted but one day On January 22 
1937, a 6 cm transverse incision was made over McBurncy s 
point to an mtraperitoneal abscess containing necrotic tissue 
and thick grayish pus walled off by adherent great omentum 
Purulent collections were also opened in the layers of the ab 
dominal wall and in the fused right inguinal lymph nodes The 
operation was done under spinal anesthesia with the injection 
of ISO mg of procaine Shortly after her return from the 
operating room, the pulse became imperceptible the volume 
returning after the intravenous injection of S00 cc of 10 per 
cent glucose solution Tive days after the operation the tem 
perature fell to normal and the pulse to about 100 February 
18 or twenty seven days after the operation the old incision 
was enlarged and additional lateral lymphatic areas opened and 
curetted with the removal of the broken down suppurating 
transverse chain of inguinal lymph nodes These were sur 
rounded by indurated inflammatory tissue Microscopically 
this tissue resembled a chronic form of granulation tissue with 
many polymorphonuclear leukocytes and giant cells together 
with areas of solid epithelioid cells as well as of fibrous con 
nective tissue The patient was discharged from the hospital 
apparently improved on March 5 1937 Intestinal contents 
soon began to escape from the wound the patient lost appetite 
complained of daily distress and a tendency to diarrhea and a 
deep lying elastic cylindrical elongated mass became more pal 
pable in the lower right abdominal quadrant of the abdomen 
which was believed to be the diseased terminal ileum 

She was readmitted to the hospital April 15 1937 with a 
pulse of 120 a temperature of 99 2 Q F 72 per cent hemoglobin 
S 000 500 erythrocytes 6000 leukocytes 470 polymorphonu 
clear neutrophils 43 being lymphocytes 10 per cent mono 
cytes with 24 nonfilament and 23 filament forms The ab 
dominal fistula discharged freely Methylene blue solution 
injected through the fistula colored the ensuing stools and 
urine The temperature usually was either subnormal or 
slightly elevated There were periods of marked mental de 
pression and occasional vomiting There was no characteristic 
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reaction from the injection of tuberculin On Ma\ 1, 1937, 
under spinal anesthesia, with procaine and pontocam the ab- 
domen was opened after injecting methjlene blue into the 
fistula A 14 cm diagonal muscle splitting incision was made 
about the old scar, the ileocecal and mesentery \es els ligated 
and about 60 cm of the distal ileum and 1 5 cm of cecum and 
ascending colon exteriorized and remo\ed, the ends being tied 
to a glass Y tube after closure of the rest of the wound The 



Fig 4SS — Rrponal lleito C*5« III >howing the marked tb ckewng of O’' 
trill ind the narrowing of the lumen of the di_til ileum — applicators hive brt 3 
passed throu-h the ileo abdommil and ileo append ceil fi tulis 

terminal 30 cm of ileum had a red injected serous surface 
walls about fi' e tunes the a\ erage thickness a lumen great!) 
narrowed and mucosa showing polypoid thickening without 
gross ulceration The di«ea«ed ileum had two fistulas one 
entering the thickened adherent appendix the other passing 
through the abdominal wall at the site of the old incision 
The me-enter) wa> markedl) thickened and contained lymph 
nodes 2 or 3 cm in diameter smooth symmetrical without 
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evidence of caseation and with a grayish pink surface on 
section 

For the most part the temperature continued normal or 
subnormal after the operation the pulse varying from 100 to 
120 May 19, the «pur was divided to a depth of about 5 cm 
and the edges united with interrupted sutures o! No 35 alloy 
steel wire The external necrotic edges were trimmed and 
united with inverting fine wire sutures The adjacent wound 
had united without reaction As the bowel reopened on May 
21, the spur was further divided about 3 cm the opening of 
the bowel closed with additional wire sutures the skin being 
brought partially over the sutured bowel As intestinal leakage 
from the incision recurred the exteriorized bowel was again 
trimmed and sutured extraperitoneally Nine hours later there 
was a severe attack of abdominal pain which was followed by 
vomiting some abdominal distention and weakness of pulse, 
which progressed to death from a seropurulent peritonitis 
June 3 Examination of the wound revealed no leakage oi 
other source of the peritoneal infection F rom the number of 
giant cells found in the enlarged lymph nodes the pathologists 
making the examination first made a diagnosis of hyperplastic 
tuberculosis 

Dr Lawrence W Smith reports The lesions of the lymph 
nodes are certainly very suggestive of tuberculosis showing 
rather characteristic focal accumulations of epithelioid cells 
and the presence of a goodly number of typical gnnt cells 
There is however no actual caseation and a slide stained for 
tubercle bacilli has not revealed their presence although this 
by no means excludes the diagnosis The slides from the ileum 
are less definitely suggestive of tuberculosis There is diffuse 
chronic inflammatory reaction in which varying types of mono 
nuclear cells are found including chiefly lymphocytes and plas 
fna cells with a moderate interspersing of large mononuclears 
\o definite tubercles are seen and without the lymph node I 
doubt ij the question of tuberculosis would be raised Animal 
inoculation of the tissue was negative of tuberculosis 

These 3 cases illustrate the progressive course of regional 
ileitis and the resemblance to suppurative appendicitis ulcera 
tive enteritis tuberculosis actinomycosis or even malignant dis 
ease In these patients special diets, vitamins, vaccines, blood 
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transfusion', tuberculin, intestinal anti'eptics, iodine, emeune 
gold salts intravenously, colonic injections and other mea-ures 
produced no substantial results In the first ca«e a high degree 
of general peritoneal resistance to infection had apparent!) 
been acquired In the third patient there was a lach of genera! 
and of local resistance In the second and third ca es the 
Mikulicz type of rejection left fistulas very difficult to do=e 
despite the use of \ery fine rustless steel wire sutures IV e 


and steel The result* in these 3 cases teach the advantage 
in terminal ileitis, of eliminating the diseased segment b> an 
end to side anastomosis between the ileum and transverse colon 
as a preliminary to the evasion of the bowel 

Artenal Resection and End to end Artenorrhaphy w 
the Treatment of Aneurysms of the Extremities — Vneu 
rysms of the larger arteries ha\e rarely been treated b\ ex 
cision with end to end suture of the artery The operation 
where it can be performed has a number of advantages The 
circulation in the distal portions of the limb is thus best main 
ta ,ncd and the atrophj and weakness of the limb which in 
some degree inv ariabl) follows the ligation of its major arterv 
does not occur The danger of gangrene always to be feared 
from the ligation of the femoral popliteal or lower third of the 
1 1 — J *- *i ” f — eing 

lpon 
>s of 
lure 
the 
end' 

, s rare We have resected the axillary brachial and radial 
arteries with end to-end suture for aneurysm the result of gun 
«hot or incised wounds all with satisfactor) results In the 
following case the second aneurvsm with an arteriovenous coni 
munication was overlooked at the fir t operation At the 
second operation we would have preferred to resect more of 
the lower segment of the femoral artery to eliminate its lateral 
, This however, would have necessitated the extensive 
liberation of the artery into the popliteal space in order to 
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obtain sufficient slack to overcome the longer gap and would 
have unduly prolonged the operation The addition of the 
small amount of pontocain to the «pinal anesthetic solution was 
of great advantage m prolonging the ane^the'ia to over three 
hours 

Case IV Saccular Aufturyam of the remoral Artery 
Aneurysmectomy, Overlooked Second Aneurysm with 
Arteriovenous Fistula Resection of the Affected Seg 
ment of the Femoral Artery with End to end Suture 
— Mr M aged thirty one married cabinet maker weight 
about 200 pounds in June 1916 was shot through the left 
thigh and the right shoulder He remained in a hospital three 
months and was discharged healed but practically bedfast 
from weakness throbbing and marked discomfort in the thigh 
especially on standing or attempting to w alh He was admitted 
to Temple University Hospital October 20 1936 with scars 
from** n« J • 

side < 
rounc 

felt over the junction of the middle and lower thirds of the 
femoral artery accompanied by a harsh roaring systolic and 
diastolic bruit heard from the inguinal region to the lower third 
of the thigh On October 22 1936 under «pmal anesthesia 
a saccular aneurysm of the lower part of the middle third of 
the femoral artery about the size of a golf ball was exposed 
through a long oblique incision The femoral artery was oc 
eluded by special clamps both above and b-low the sac guide 
sutures were placed in the upper and lower margins of the 
neck, of the sac which was then cut through with removal of 
the aneurysm The opening in the artery was closed with a 
continuous Fine silk suture The muscles and fascia were then 
united over the artery with interrupted silk sutures The skin 
was closed with continuous No 35 alloy steel wire without 
drainage The relatively narrow neck of the aneurysm was on 
the mediolateral aspect of the femoral artery at about the junc 
lion of its middle and lower thud The single opening of 
the sac measured 1 5 X 0 S cm The lining of the sac was 
smooth and glistening the walls 2 to 3 cm in thickness the 
microscopic study disclosed no normal mtima or interna! elas 
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tic lamina, and relatively little adventitia The sac wall ap- 
peared to be made up of bundles of involuntary muscle " (Dr 
H C Lennon ) 

The wound healed primarily, the dorsalis pedis artery con 
ttnued to pulsate, and the patient was discharged from the hos 
pital fixe dajs after the operation The patient impraxed and 
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Fig 484 — Case IX At the first operation the saccular aneurysm of th* 
femoral artery n as evcued and the open rg in the artery closed by suture (A) 
At the second operation about 41 cm of the artery acre ceased with end to 
end suture an arteriovenous fistula el minated and the disconnected adheient 
aneurj ?ma ' sac P* 11,11 not rtn *oved fB) 
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a^bruit and marked pulsation were transmuted through the 
scar The patient reentered the hospital May 25 1937 Under 

< 4 DinaI anesthesia with procaine 100 mg pontocain 4 mg and 
with a soft elastic Esmarch bandage as a provisional tourniquet 
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the scar was exceed and the arterj was reexposed May 26 
1937 With the separation of \er> dense adhesions a deep 
lying saccular aneurj smal sac about the size and shape of a 
small egg was di s co\ered beneath the femoral artery about the 
junction of its middle and lower third The femoral artery 
was divided and cut free from the sac which was then opened 
and emptied of clots and obliterated by plicating the interior 
with lajer sutures of interrupted fine silk 

Apart from the opening measuring about 2 X l 1 cm 
through the neck of the sac no other opening was found in the 
aneurysmal wall The very adherent profunda femoris was 
dissected free from the region of the aneurysm and ligated 


for about 2 cm As the arterial ends could only be brought 
together with tension the lateral opening was first closed with 
a continuous fine silk suture An end to end arterial anas 
tomosis was then made using 3 guide sutures and a continuous 
encircling suture of fine arterial silk On cutting away the 
tourniquet free leakage occurred from the junction where the 
lateral defect in the lower segment of the artery joined the line 
of circular closure This was arrested by additional fine silk 
sutures The muscular and aponeurotic layers were closed in 
turn by buried layer sutures without drainage The following 
morning pulsation in the left dorsalis pedis artery was well 
marked The swelling of the leg rapidly subsided the venous 
distention disappeared and the patient was discharged com 
pletely relieved twelve days after the operation 

Congenital Atresia of the Esophagus with Tracheo 
esophageal Fistula —In the common form of congenital 
atresia of the esophagus the gullet consists of two separate 
segments The upper segment passes from the hypopharynx 
to a blind end in the lower part of the neck The lower seg 
ment of the esophagus runs from an opening in the trachea at 
its bifurcation to the cardiac end of the stomach The upper 
end of the esophagus therefore n completely obstructed 
Food taken by mouth overflows into the larynx and enters the 
trachea and lungs from which it is expelled as a foamhke 
mixture of mucus food and air which fills the mouth and nose 
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In coughing or other expiratory movements, air and pulmonary 
secretions pass from the trachea through the lower segment of 
the esophagus into the stomach and duodenum which become 
distended In vomiting the gastric contents are forced into 
the trachea and bronchial tree producing strangulation with 
cough and cyanosis When therefore a newborn infant on 
attempting to nurse immediately coughs suffocates, and froths 
at the mouth, it is evident that the child has a congenital atresia 
of the esophagus These symptoms in a newborn baby are 
diagnostic and no attempt should be made to probe the esoph 
agus or especially to give a barium mixture for a roentgen study 
as the mineral may enter the lung and do great harm 

A variety of operations have been suggested for the con 
dition none of which has thus far saved an infants life ^ 
simple gastrostomy for feeding is ineffective because it fail* to 
prevent the distention of the stomach with air from the lungs 
or the regurgitation of gastric contents into the lung while the 
infant being unable to expectorate continues to have the 
•secretions of the oral cavity and pharynx pass into the lungs 
If an aspirating tube is passed through the nose into the 
pharynx to continuously aspirate secretions as shown by 
Wangensteen a bilateral otitis media follows The eustachian 
tube in an infant has a horizontal course favoring infection 
of the middle ear By repeatedly aspirating fluids directly 
from the mouth with other measures for feeding life has been 
prolonged up to two or three months For the successful op- 
erative treatment for this fatal condition there should be pro- 
vided (1) a permanent vent for the escape of food oro 
pharyngeal and pulmonary secretions from the pharynx (2) 
the lower segment of the esophagus should either be di con 
nected from the trachea or should be given a permanent ex 
ternal vent The former procedure involving a thoracotomy 
and mediastmotomy is too severe an operation for a newborn 
infant The latter procedure may be rather easily accom 
phsbed by completely disconnecting the cardiac end of the 
stomach or adjacent esophagus and forming with it a permanent 
o D enmg upon the surface ^of the skin (3) a permanent gas 
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of success The operation consists of three procedures which 
may be done at the same time or on successive da>s 

1 The abdomen is opened through an upper vertical left 
rectus incision the cardiac end of the stomach pulled down 
then by gently pushing away restraining attachments the car 
dia and adjacent esophagus are brought as clo-=e to the shin as 
possible The stomach is then divided as near the cardia as 
feasible the upper end inverted and closed around a drainage 
tube and securely anchored to the shin near the upper end of 
the abdominal incision Failure to adequately anchor the 
cardiac stump together with the slipping of the holding hga 
ture led to internal leakage and fatal peritonitis in the case to 
be reported 

2 The open end of the distil part of the stomach is care 
fully inverted and closed around a small rubber feeding tube 
and securely anchored to the abdominal w all \ gastrostomy 
stab incision to the side of the original opening may be used 
for this purpose The primary abdominal incision is then 
closed preferably with buried layer sutures of \ T o 3S alloy 
steel wire The first of these procedures prevents the passage 
of fluids gas and food from the stomach into the lungs while 
secretions from the cardia esophagus and lungs are vented 
upon the surface of the body The second or gastrostomy en 
ables the child to be safely fed 

3 At the same time or if the infant is in poor general 
condition the following day a cervical esophagostomy is 
formed A 2 or 3 cm transverse incis on is made over the 
medial border of the sternomastoid muscle about 1 cm above 
the clavicle The sternomastoid and carotid sheaths are re 
tracted laterally the thyroid gland and trachea medially ex 
posing the esophagus which is relatively large and thick in the 
infant If possible the closed end of the esophagus which 
usually lies about the level of the clavicle is freed brought into 
the incision opened and a very small Pezzer catheter with half 
of the tip cut off is introduced into the esophagus where it is 

ti i n r<!ft ctr n<7 c I rp Tf flip* oc fp 


” anchored by sutures II the lower end of the esophagus 
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cannot safely be freed, the side of the esophagus is to be brought 
up to the skin incision, where it is anchored and the tube 
introduced A subcutaneous tunnel is desirable to limit leakage 
The baby may now be fed by a bottle or at the breast The 
food mixed with sain a which on deglutition immediately es 
capes through the tube from the neck, is collected in a test 
tube or other small receptacle and then poured through the 
gastrostomy tube into the stomach This worked m a very 
satisfactory way with our patient 

Later in life a larger tube may be connected directly from 
the esophagostomy in the neck with the gastrostomy opening 
and finally a subcutaneous epidermal lined tunnel formed, con 
necting the esophageal opening in the neck with the stomach 
These three operative procedures may be carried out under 
local anesthesia, using K or Yt per cent procaine solution vnth 
out undue shock 

Case V Congenital Atresia of the Esophagus Treated 
by Division of the Stomach, Gastrostomy and Cervical 
Esophagostomy — Baby Jean E , born January 21, 1937, was 
unable to swallow since birth From all attempted feedings 
there was coughing, choking and gagging as the mouth filled 
with frothy mucus The second day after birth, the child was 
referred to the Hazelton State Ho«pital where a roentgen study 
was made and a congenital atresia of the esophagus recognized 
The child was then transferred to the Chevalier Jackson 
Bronchoscopic Clinic of Temple University, January 24, 1937 
On admission the baby had a temperature of 103 8° F and 
weighed 6 S pounds The next day when four days old the 
abdomen was opened through an upper vertical left rectus in 
cision and two silk threads earned about the upper segment 
of the stomach which was pulled into the wound and divided 


above the clavicle across the anterior edge of the left sterno 
mastoid muscle The muscle and the carotid sheath were re- 
tracted laterally, the thyroid and trachea medially and a rela 
tivelv large, thick esophagus readily identified and brought to 
the level of the skin where it was sutured A No 10 French 
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c o(t rubber catheter w as inserted into the side of the esophagus 
for 2 cm where it was held by a purse string suture On giving 
the infant water by mouth this promptly escaped from the tube 


A B 



Fig 485— Case \ Congenital atresia of the esophagus The upper seg 
went of the esophagus ends in 1 blind cervical pouch (C) The lower segment 
Pisses from the bifurcation of the trachea into the stomach Probe AA pass 
mg through the larynx trachea and cardiac end of the stomarb shorn the 
large opening between the trachea and lower esophagus Probe B passes from 
the pharynx through the surgtcal opening made in the side of the upper seg 
ment of esophagus 

without cough or leakage, the skin was lightly closed It was 
now possible to feed the child very satisfactorily by mouth the 
swallowed food being first collected in test tubes and then 
transferred to the stomach On February 3, there was leakage 
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around the esophagoscopj opening and a new tube was inserted 
carried under the skin and brought out 4 cm below the pre 
vious opening for better support On February 5 the ab 
domen was distended and the child m poor condition On ex 
amining the abdominal wound it was found that the proximal 
end of the stomach had retracted and the ligature had si pped 
from its end permitting the contents to flood the peritoneum 
The peritoneum was drained and the gastrostomy of the dirtal 
end of the stomach revised so that a 10 F catheter tube inserted 
at the lesser curvature was brought through the skin just above 



Fg 486— A rangnnMU of tube* n Case V A Esophagostomy tube B P* 
tiostomy to d Ut sc ment of stomach C dra c n„ pro, mal end of stomad. 

the ensiform The infant died the evening of February 5 
twelve da>s after admission from generalized purulent pent 
omtis As the amount of fluid secreted by the cardiac segment 
was large this end should hav e been made as small as possible 
Both segments should have had gastrostomy tubes from the 
beginning and about the points where the tubes were brought 
through the skin the sections of stomach should have been 
securely sutured to the parietal peritoneum U.th these im 
provements it is felt that the procedure as outlined is worthj 
of further trial 
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TREATMENT OF THE RUPTURED APPENDIX 
Appendicitis ts the most common infective lesion which 
dev elops in the abdomen and therefore warrants careful con 
sideration in the diagnosis of any acute abdominal condition 
It must be borne m mind that in fulminating types of infection, 
perforation may occur within six or seven hours after the onset 
of symptoms 

In the aged and in the patient with an abnormally placed 
appendix errors and delay in diagnosis are common It is well 
known that the mortality of appendicitis as it exists in the 
United States is not decreasing This is, of course, too often 
due to failure of the patient to call the physician in time or 
failure of the physician to make a correct diagnosis 

It is an incontrovertible fact that those patients who, in 
their attempt at self medication have taken a laxative, and 
those patients to whom physicians have given laxatives, are the 
ones in whom perforation occurs more rapidly, sometimes with 
fatal results A perforation occulting naturally is always a far 
better operative risk than the one in which the bowel contents 
are m a fluid state and where active peristalsis exists as the 
result of purgation 

There has been much controversy as to the proper time to 
operate in acute appendicitis While it is universally agreed 
that all early cases demand immediate operation, disagreement, 
however arises as to whether to perform an immediate opera- 
tion or to carry out the Ochsner conservative therapy m those 
patients who enter the hospital three or more days following 
the onset of symptoms Some surgeons report as good results 
with immediate operation, after preparation of the patient, as 
do others by the deferred operation with indicated treatment 
It is possible that the lack of agreement among surgeons rela 
*us 



1742 


U WAYNE BABCOCK 


around the esophagoscopj opening and a new tube was inserted 
earned under the skin, and brought out 4 cm below the pre 
vious opening for better support On February S, the ab 
domen was distended and the child in poor condition On ex 
amimng the abdominal wound it was found that the proximal 
end of the stomach had retracted and the ligature had slipped 
from its end permitting the contents to flood the peritoneum 
The peritoneum was drained and the gastrostomy of the distal 
end of the stomach revised «o that a 10 F catheter tube inserted 
it the Ies«er curvature was brought through the skin just above 



the ensiform The infant died the evening of February 5 
twelve days after admission, from generalized purulent pent 
onitis As the amount of fluid secreted by the cardiac segment 
was large, this end should have been made as small as possible 
Both segments should have had gastrostomy tubes from the 
beginning and about the points where the tubes were brought 
through the skin the sections of stomach should have been 
securely sutured to the parietal pentoneum With these im 
provements it is felt that the procedure as outlined is worthy 
of further trial 
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The incision along the lower portion of the lateral border 
of the rectus muscle, in spite of every care, frequently results 
m nerve injury Furthermore, the course of variations of the 
deep epigastric vessels are such that they are commonly m 
jured and this accident may prove v eiy anno> ing to the surgeon 
There is more handling of the bowel and therefore more liheli 
hood of disseminating infection Postoperative hernias fol 
lowing the lateral rectus incision are far more common than 
•s generally believed 


From an anatomic viewpoint therefore the superiority of 
the McBurney incision for the removal of the appendix has 
oiuch in its favor I am convinced from an experience of many 
many years that the use of the McBurney incision is actually 
hfe saving in many instances 

Operation. — -The McBurney incision aided by careful 
retraction of each layer of the abdominal wall gives clear access 
to the abdominal cavity In the presence of severe infection of 
the appendix the tissues of the abdominal wall are often 
edematous Once the appendix is visualized it is usually un 
necessary to expose any great area of either large or small 
bowel Loops of small bowel which may appear in the depths 
of the wound are immediately tucked out of sight in the ab 
domen and maintained there by a small gauze pack Peritoneal 
fluid and pus is carefully removed by means of suction Flakes 
of exudate on the wall of the bowel are not disturbed 

The appendix should always be removed if possible It is 
a common experience that if the appendix is removed the 
patient s recovery from operation and subsequent convalescence 
's much smoother Where an appendix forms part of the wall 
of an abscess it must be accurately determined whether it can 
be removed without breaking through the abscess wall into an 
area of clean peritoneum 

It is sometimes possible to split the thickened and inflamed 
peritoneal and muscular coats longitudinally leaving them in 
place while still shelling out the submucous and mucous coats 
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tive to the two procedures, the immediate operation and the 
deferred operation, is more apparent than real 

It has been my practice to operate immediately m all cases 
except those showing an absolutely silent abdomen or those 
who are practically moribund 

There is a small group of patients in whom delay in opera 
tion is the wiser course The abdomen is distended and does 
not move with respiration, reflexes are absent, peristalsis is 
inaudible, and there is associated extreme sepsis Here, the 
Ochsner treatment may cause localization of the infection which 
can be drained at a later date 

In a recent survey, made in one hospital, localization oc 
curred in the pelvis eighteen times under this treatment, in 
cision and drainage by rectum resulted in 17 recoveries and 
1 death 

It is generally recognized that every patient should be 
properly prepared before an operation is performed which 
preparation and treatment may be what some surgeons regard 
as the deferred operation The procedure is adapted to the 
patient rather than the patient be adapted to any fixed prepara 
tion and operation How ever, the indiscriminate use of delayed 
treatment in acute appendicitis with perforation may do great 
harm 

Incision. — The McBurney incision for a number of rea 
sons, is the most preferable (l) The muscles are split in the 
direction of their fibers (2) wnth care there is no division of 
any nerve supply, (3) there is less exposure of the abdominal 
contents, (4) the exposure is often directly over the appendix 
(5) if care is taken in separating the layers of the abdominal 
wall, adequate exposure is obtained (6) the deep epigastric 
vessels are rarely encountered (7) drainage is lateral to the 
small intestines, thus decreasing the possibility of secondary 
intestinal obstruction (8) the incidence of postoperative hernia 
is much lessened 
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Drainage material consists of gauze and a dressed drainage 
tube The dressed dram consists of a heavy-walled pure gum 
tube 1 cm in diameter One end of the tube is cut fishtail 
fashion and at least two openings are made in the wall of 
the tube, l and 2 cm from the end This tube is rolled 
loosely in se\ eral layers of iodoform gauze with the end of the 
tube protruding 1 cm beyond the se!\ edge of the gauze This 
is then placed in a piece of Penrose tubing In the absence of 
Penrose tubing, a piece of rubber dam can be rolled around the 
gauze o\erlapping it sufficiently to form a tube After the 
dressed drain is placed, plain or iodoform gauze is used to keep 
the wound open and the tube in place 

It is futile to employ narrow strips of gauze for drainage 
A piece of gauze is folded m such a manner that the rough 
edges are turned m then rolled loosely to form a soft rope or 
large wick This soft rope of gauze is used to line the outside 
of the drainage bird s nest It is fluffed ard folded in as it is 
placed in such a manner that in removing it no direct pull comes 
upon any great length of it at one time 

As the wound is not to be sutured this is the only method 
I know that absolutely insures against the possibility of any 
coils of bowel forcing their way out of the abdomen and yet 
allows free drainage After the infected area has been sut 
rounded by gauze there is an opening at the bottom of which 
is the lateral pelvic wall it remains therefore only to intro 
duce sufficient gauze to act as a keystone to hold the surround 
mg packing in place If pus is found to extend up along the 
outer side of the ascending colon this area can be adequately 
drained by introducing a large cigaret drain through a stab 
wound in the loin 

Provided the drains are properly placed and no subsequent 
sloughing of the cecum occurs the development of a fecal 
fistula is a rare incident If the cecum has been kept free from 
the abdominal wall any fecal fistula that ma} form usually 
heals spontaneous!} 

It has often been stated b> some surgeons that gauze will 
not drain pus also that after a few hours, gauze drainage is 
useless on account of the clogging up of the capillary action of 
the drain by thick discharge I do not know of any way that I 
can controvert these arguments I do know, however that 
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and experience than the removal of a violently infected and 
adherent appendix \\ ith care and proper surgical shill, prac 
tically all appendices can be removed without adding to the 
operative mortality 

If there is much infection, simple ligation of the ba=e of 
the appendix will suffice The use of the cautery or carbolic 
acid is not vital Purse string or other occluding sutures are 


open demand the use of absorbable ligature on the stump of 
the appendix 

It is important to determine at this time whether a fecal 
concretion or other foreign bodj may have escaped from the 
appendix and lies free in the abdominal cavity It should be 
removed, if at all possible since its presence may lead to the 
formation of a «inus that will persist until this foreign body b 
removed 

The wound is left completely open in all badly infected 
cases, no sutures whatever being used Such wounds clear up 
• ’ v _ » it j . —s are never 
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comes to the surface unobstructed The most important factor 
about the drainage of such wounds is the proper placing of the 
drains The dressed drainage tube should b“ introduced first 
Having the wound edges well retracted and any coils of small 
bowel pushed toward the mtdhne the dressed dram is put in 
place by grasping the lower end of it m a long forceps and 
sliding it along the pelvic wall to the bottom of the pelvis If 
the operator is unable to do this without having the dram be 


placed that the appendix stump rests on the lateral "wall and 1 
removed from actual contact with the drains 
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The amount of chlorides required to maintain electrolyte 
balance can be accurately gauged b> estimation of blood 
chlorides and the alkali resene 5 to fi Gm being necessary 
each day 

In the attempt to maintain water balance with large 
amounts of intravenous normal salt solution the patient may 
be supplied with an amount of sodium chloride far in excess 
of the requirement and if persisted in, it will lead to edema and 
diminished tissue resistance Since the isotonic solution 5 per 
cent glucose is often administered in normal salt solution the 
overload of chlorides may remain the same unless the amount 
of chlorides in the solution introduced is carefully measured 
Continuous intravenous with 2 per cent glucose in normal 
salt solution is the preferred method Should extra glucose be 
indicated it is best administered separately in concentrated 
solution Intravenous solution introduced at the proper rate 
"ill not overburden even the damaged heart 

When hypodermoclysis is used it can be successfully intro 
duced through small caliber needles without discomfort to the 
patient At this point I wish to condemn the widespread 
method of introducing fluids into the thigh It is a needlessly 
painful procedure There is no room for the fluid on account of 
the lack of any loose cellular space Instead of using the thigh 
hypodermoclysis needles should be introduced in the midaxil 
lary line about 6 inches below the lower border of the axilla 
Absorption is extremely rapid and tremendous amounts of fluid 
can be introduced into this area with little or no pain 

In desperately ill patients exhibiting a high degree of sepsis 
small transfusions of whole blood may be given 

No attempt is made to hurry the removal of the gauze 
The so called keystone piece may be removed first without 
danger to the patient and with but little pain When removed 
it should be immediately replaced by a smaller piece of gauze 
H is my practice to loosen and remove some of the packing 
every other day When any piece of the original gauze is com 
pfetely removed a smaller piece of fresh packing should be in 
troduced 

The dressed dram is always completely removed on the fifth 
or sixth postoperative day and is immediately replaced bv a 
gauze wick that should extend to nearly the same depth as the 
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much experience has shown me that where a proper dram or 
if you wish to call it so, a pack is introduced into the peritoneal 
cavity, the site of a peritonitis, there is not onty immediate 
but profuse and continuous drainage for a period of forty-eight 
to seventy two hours and sometimes ninety six hours That 
gauze will drain like a pump is of course, a foolish notion 
The use of rubber dam to surround a gauze pack largel) 
defeats the very purpose for which the pack was introduced 
Inadequate drainage is worse than no drainage at all I have 
had the opportunity to observe a number of patients who have 
unquestionably died as the result of inefficient drainage, there 
fore, until such time as I can learn a safer way to drain the 
peritoneum as the result of a ruptured appendix I shall con 
tinue to use this method of drainage 

The coffer dam dram as originally u«ed by Mr Lawson 
Tail, and later by some of his students particular^ the late 
Dr Joseph Price, of Philadelphia has, I believe, been respon 
sible for sav ing many lues 

Postoperative Treatment —Morphine is administered m 
dosage to keep the patient comfortable and free from pain 
but never to the extent of complete narcotization 

Liquids by mouth are withheld until the tone of the bowel 
is restored 

\\ angensteen syphon drainage is u ed if there is any gastric 
distention present With gastric syphonage in place, fluids 
may be given b> mouth since the fluid is constantly removed 
by the continuous suction In some cases intestinal distention 
may be reduced through decompression by means of syphonage 
established by a tube in the rectum 

Postoperativ ely, the patient should receive an average of 
from 2500 to 3000 cc of fluid daily m order to compensate for 
the daily loss of water bj urine stool and insensible loss To 
this may be added abnormal loss if there is vomiting or exces 
sive sweating The average patient should receive at least 2500 
cc of fluid during the first twenty four hours after operation 
Subsequently, he should receive approximate^ 200 0 cc of fluid 
dailj, assuming, of course that there is no abnormal water 
loss In brief, water balance is maintained by careful obsef 
vation of the patient and estimation of the loss of fluids As 
Cabot aptly notes, “There is some intellectual process involved 1 
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The amount of chlorides required to maintain electrolyte 
balance can be accurately gauged by estimation of blood 
chlorides and the alkali resene S to 6 Gm being necessary 
each daj 

In the attempt to maintain water balance with large 
amounts of intravenous normal salt solution the patient may 
be supplied with an amount of sodium chloride far m excess 
of the requirement and if persisted in it will lead to edema and 
diminished tissue resistance Since the isotonic solution 5 per 
cent glucose is often administered in normal salt solution the 
overload of chlorides may remain the same unless the amount 
of chlorides in the solution introduced is carefully measured 
Continuous intravenous with 2 per cent glucose in normal 
salt solution is the preferred method Should extra glucose be 
indicated it is best administered separately in concentrated 
volution Intravenous solution introduced at the proper rate 
will not overburden even the damaged heart 

"’hen hypodermodysis is used it can be successfully intro 
duced through small caliber needles without discomfort to the 
patient At this point I wish to condemn the widespread 
method of introducing fluids into the thigh It is a needlessly 
painful procedure There is no room for the fluid on account of 
the lack, of any loose cellular space Instead of using the thigh 
hypodermodysis needles should be introduced in the midaxil 
lary line about 6 inches below the lower border of the axilla 
Ab orption is extremely rapid and tremendous amounts of fluid 
can be introduced into this area with little or no pain 

In desperately ill patients exhibiting a high degree of sepsis 
small transfusions of whole blood may be given 

No attempt is made to hurry the removal of the gauze 
The so called keystone piece may be removed first without 
danger to the patient and with but little pain When removed 
it should be immediately replaced by a smaller piece of gauze 
It is my practice to loosen and remove some of the packing 
every other day men any piece of the original gauze is com 
pletely removed a smaller piece of fresh packing should be in 
troduced 

The dressed dram is always completely removed on the fifth 
or sixth postoperative day and is immediately replaced bi a 
Bauie wick that should eetend to neatly the same depth as the 
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drainage tube originally extended This wick is removed 
gradually in order to avoid the formation of any residual 
abscess 

As a rule, the wound is completely freed of all drainage 
about the fourteenth to the sixteenth day after operation some 
times very much earlier 

Patients in whom gauze packing has been used mu«t never 
be given laxatives since it may induce intestinal obstruction 
owing to the overactive peristalsis at some point of adhesion 

I know that gauze packing m itself rarely or never causes 
postoperative obstruction I have seen postoperative obstruc 
tion in 3 patients to whom laxatives had been given hy the 
cooperating physician without the knowledge or consent of the 
surgeon 

The surgeon should not be worried by the idea that the 
patient will starve Too early attempts at feeding are injurious 
to the patient After forty eight to seventy two hours or some 
times not until the fourth or fifth day, when the patient h3S 
started to pass gas the tongue is beginning to clear, the tem 
perature and pulse rates are approximately normal then and 
only then should food of any kind be giv en the patient Tea 
ind coffee, with sugar but without cream and grapefruit juice 
are usually well borne at this time After the first few days 
carbonated water and ginger ale can be given The patient 
may be allowed to chew pieces of rare steak the dry pulp of 
which is rejected The very act of mastication brings about a 
train of physiology that is of tremendous benefit If the patient 
is hungry, has a flat abdomen and desires food then the diet 
can be increased by giving gelatin custard junket cream of 
wheat strained soups and thin hard dried toast with plenty 
of butter If this variety of diet is well borne it can be con 
tmued for a number of day s other food being added according 
to the patient’s wish 

Usually about the fourth or fifth day following operation 
a small purgative enema of I ounce of glycerin 2 ounces of 
magnesium sulfate, and 3 ounces of water will act efficiently 
in emptying the lower bowel and give the patient considerable 

comfort , x i „ . 

When the wound is fairly well closed there is no reason 
why the patient should not be placed in a rolling chair but I 
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do not do this until all gauxe has been removed and the wound 
edge contracted to a hole no larger than the diameter of a lead 
pencil 

The patient will often ash whether he has to wear a belt 
It is in the wide open drainage patient that a properly designed 
belt will give a good deal of comfort I have yet to convince 
m y*elf, howeser, that the incidence of hernia is decreased by 
the wearing of a belt Without a belt the patient may get a 
hernia sooner On the other hand I believe that if he is going 
to ha\e a hernia, the wearing of a belt will not prevent it 
In the rare instance where the appendix has not been re 
mo\ed, the patient should be urged to return for appendectomy 
within about six months after the primary operation It is a 
great mistake to attempt appendectomy a few weeks after the 
original drainage of a ruptured appendix 




Surpcal Clouet 0/ A or! fc America 
Drctmbrr 19}' Pkdadelpkht \n ml, 


CLINIC OF DR I S RAVDIN 

Hospital op tiif University of Ffnnsyiaama 


PREOPERATIVE preparation of PATIENTS with 
cholecystitis and hepatic insufficiency 

In few surgical conditions i* the preoperatne preparation 
of greater importance to the final outcome than in the path 
ofogic conditions of the biliary tract requiring surgical therapy 
The high mortality In the past can be ascribed neither to less 
technical skill at operation nor to poorer surgical judgment but 
rather to the lack of information concerning the pathologic 
physiology of the processes involved and the manner in which 
they can best be controlled prior and subsequent to operation 

It is during a state of partial liver insufficiency that many 
of the patients with cholecystic disease come for surgical aid 
a time at which there is perversion of function of this im 
portant organ 

FUNCTION TESTS 

A large number of tests have been devised to determine 
the degree of hepatic impairment The glucose and galactose 
tolerance tests have been widely used but too often the spec 
ificity which certain writers have ascribed to these tests has 
not been substantiated by other investigators Alimentary 
glycosuria and alterations of the sugar tolerance curves are 


mommn carbonate could be transformed into urea by the liver 
the administration of various substances which could be con* 
verted into urea have been suggested as a means of determin 
mg the liver function It was supposed that a damaged liver 
would fail to synthesize ammo-nitrogen into urea in direct pro 
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For the determination of bile pigment retention in the blood 
we believe the van den Bergh reaction is the most satisfactory 
niethod available Regardless of whether one agrees with 
^RNeeand others on the specificity of the qualitative reaction 
tiw quantitative portion of the examination remains the most 
accurate method available in the clinical laboratory for the 
quantitative determination of hyperbilirubinemia The icterus 
index is so easily affected by diet and other factors that we have 
gnen up its use on my service, for we have had referred to us 
a patient suffering from supposed obstructive jaundice with 
a Very high icterus index whose sole trouble was the ingestion 
too many carrots 

COINCIDENTAL DISEASES 

During the routine preoperative study of the patient nu 
m «ous conditions which are indirectly associated with the 
Major lesion must be looked for and evaluated The more 1 m 
portant of these are ( 1 ) cardiovascular disease (21 diabetes 
Melhtus and (3) renal dysfunction 

Cardiovascular Disease — A considerable number of the 
Patients coming to operation for biliary tract disease have co 
existing cardiovascular disease Some of these oatients have 
varying degrees of myocardial disease The lesion mav have 
produced no alteration of the cardiac rhythm and only a care 
ul history and physical examination will elicit findings sug 
Restive of a cardiac lesion Certain of the patients will have 
extrasystoles while others may exhibit auricular fibrillation 
ft must also be remembered that more and more patients 
arc being sent to the surgeon for biliary tract surgery whose 
Major symptoms are those of angina pectoris but who in addi 
Mn have a history and laboratory findings which strongly 
•ndicate that gallstone disease is also present Evidence is 
accumulating that when the two conditions coexist it is wise to 
re ieve the patient if possible of his biliary lesion The 
Marked improvement which so frequently follows adequate 
surgery will lead to an extension of this practice 

There is also present m many of these patients moderate 
severe hypertension with or without a demonstrable cardiac 
esion Some of our patients have come for operation at a 
me when there were mild to severe symptoms of congestive 
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portion to the existing liver injury The tremendous reserve 
factor of the liver prevents the fulfillment of such a prophecy 
for Mann has shown that 80 per cent of the liver of the dog 
can be removed without affecting appreciably the normal urea 
forming ability of the animal From the data now available it 
would seem that the ability to synthesize urea is impaired only 
when the destruction of the liver tissue is nearly complete a 
time at which a function test is of little value Even when 
ammo acids have been fed in large amounts thus putting the 
liver under an increased strain the results obtained 10 the 
presence of moderate liver damage hav e not been significant 
The tests of bippunc acid synthesis while being perhaps of 
slightly greater value have not proved as advantageous a» we 
were at first led to believe they might be Here again exce* 
sive liver injury must be present before significant findings are 
obtained 

The dye tests have often also proved disappointing 
Although certain of these such as the bromsulfalein test ma\ 
be more easily conducted than the more complicated chemical 
procedures too much reliance cannot be placed upon anv of 
them in the milder forms of hepatitis 

There are several reasons why hepatic function tests have 
not proved satisfactory for routine use In an organ whose 
functional activities are so diversified it is highly likely th3* 
no one test will indicate the divergence from normal function 
of all these activities The reserve capacity of the liver i> s° 
1 now determine this 
the total liver mass 
en though all func 
to the hver cells as 

the result of operative trauma and anesthesia may be so great 
as to convert a normally functioning organ into a completely 
incompetent one Observations which \ ars Goldschmidt and 
myself have made show that this may occur in the face of a 
Ely cogen level greatly above the norma] and with only double 
the normal fat concentration of the liver 


security which « unwarranted 
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With such a regime the patient will come to operation better 
prepared and the 'urgeon can operate with the assurance that 
the risk is low and the chances of improvement in the cardiac 
status after a carefully planned and executed operation are 
good White the results may not be a* satisfactory as in the 
thyrocardiacs they definitely approach the^e 

Diabetes Mellitus — The incidence of di ibetcs mellitus in 
our patients with biliary tract disease has been twice as high as 
the incidence of diabetes mellitus in this community The 
causes for this increased incidence are rot all clear \ number 
of factors, however, may contribute to this 

Deaver and others have reported that biliary tract disease 
results in changes in the pancreas While they believed that 
the major changes occurred in the acinar cells it is not at all 
impossible that, if these are damaged as the result of biliary 
tract infection, the islet tissue is likewise affected 

It is generally agreed that long standing cholecystic disease 
KJ'es rise to changes in the hepatic parenchyma There result 
ranges in the hepatic cells varying degrees of fibrosis and 
frequently the infiltration of cells which generally are asso 
dated with inflammatory reactions furthermore there takes 
Place in many such livers a varying amount of fatty infiltration 
This may be of such extent as to replace large amounts of the 
hepatic parenchyma 

These cellular changes lead to a reduction in the glycogen 
stores of the liver Not only are the glycogen stores reduced 
ut after the ingestion of large amounts of carbohydrate the 
food sugar may remain elevated for a considerable period as 
as been shown by Mautner and Ferguson In fact the glu 
cose tolerance curves in many of the patients with severe 
cpatic disease are not unlike those seen in the diabetic 
Recently Soskin and his coworkers have shown that the 
n |)rmal liver is the major factor in determining the normal 
K ucose tolerance test Their results offer a rational expl ina 
hon for the dubetic type of tolcrince curve observed in 
'f'vafon despitt the presence of i normal p increas Although 
the fiver is them ijor factor in determining the glucose tolerance 
curve it cm respond normally to su^ar administration only 
when under the influence of a suitable endocrine balance 
Joslin has called attention to the frequency with which 
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heart failure Unless the physical examination is carefully done 
the more obscure evidences of early congestive heart failure 
may be completely overlooked The enlarged tender liver maj 
be interpreted as due solely to the gallbladder dtsea'e The 
pulmonary rales and the slight pretibial edema may escape a 
casual examination 

Of major importance to the surgeon is the risk invoh ed in 
operating on this group of patients In our experience the risk 
is small if the patient is properly prepared for operation In 
the preparation of the severely handicapped patient the as 
sistance of a cardiologist is of the greatest advantage 

The preoperatve study in this group of patients in add 
tion to the physical examination should include an electro- 
cardiogram and if possible an orthodiagram A period of 
absolute rest in bed is of the utmost importance It wilt reduce 
the demands which are being made on the heart and will in 
the hypertensive group as a rule result in a considerable re 
duction in the blood pressure Many of the operative fatalities 
which have been considered to have been cardiovascular could 
have been averted by a few days or weeks of rest in bed for the 
preoperative period 

If the patients are not sleeping well because of abdominal 
or precordial distress the judicious use of morphine for a few 
days prior to operaUon is well worth while and we have not 
hesitated to resort to it In fact in the patients with congestive 
failure its u«e is of paramount importance and failure to 
realize this may result in a tragedy 

In the patients wath auncular fibrillation the administration 
of digitalis is indicated Contrary to the belief of many sur 
geons digitalis preparations are not indicated except when 
fibrillation is present There is no evidence that the preopera 
ti\e administration of digitalis to patients suspected of havin' 7 
mvocardial disease without total arrhythmia is of the shghte t 


digitalization in his hands F urthermore unless an emergency 
easts operation should be deferred until the cardiologic con 
sultant feels that he has obtained the maximum improv emenl 
in the patient s condition 
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stands the preparation of the diabetic patient for operation and 
irho is willing to take the tune to solve the perplexing situation 
which these coexisting diseases present This is a field with 
which the novice is not prepared to cope 

Rena) Dysfunction — It is generally believed that hepatic 
disease is unassoctated with renal dysfunction While in 
general this may be true there occurs in a considerable number 
°f patients with obstructive jaundice a serious impairment of 
the functional activity of the renal parenchyma Under such 
circumstances the presence of albumin and casts may indicate 
K\steiena\ injury which may or may not be superimposed upon 
a preexisting renal lesion 

It is in this group of patients that a low serum calcium may 
he encountered which is nearly always associated with a serum 
Protein deficiency or with hyperphosphatemia These are more 
3 pt to be present if the patient has had preexisting renal disease 
The fallacy of attempting to correct such a calcium deficiency 
hy the administration of diffusible calcium salts is evident when 
°ne considers that the Ionized calcium is not affected the non 
ionized fraction combined with protein being the fraction 
^hich 15 lost 

In patients suspected of having renal injury a careful survey 
of this system should be made This includes a careful micro 
tropic and chemical examination of the urine the deterrmna 
tion of serum protein the degree of nitrogen accumulation and 
the urea clearance Renal concentration tests are frequently 
of value 


A high blood nonprotein nitrogen is not always of serious 
significance especially if the acute lesion is not superimposed 
Upon a preexisting chronic nephritis for subsequent to surgical 
therapy the evidences of renal injury may rapidly subside 
One is therefore not justified in attaching too great prognostic 
significance to the blood nonprotein nitrogen concentration un 
less the entire clinical picture considered at the same time 
warrants it 


The evidence of renal impairment should in the main be 
considered as an additional load which has been added to what 
the patient already Is carrying It must be taken into account 
in preparing the patient for operation and in determining the 
anesthetic to be used for operation And above all it must be 
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diabetes melhtus occurs in obese individuals and here again the 
relationship to gallstone disease is striking for a con iderable 
proportion of patients with gallstones are obese The presence 
of obesity in these two groups of patients and the increased 
frequencj of dnbetes mellitus in the presence of cholecv'bc 
disease suggests a more than casual relationship 

In no group of patients with diabetes is standardization 
more difficult than m those with severe hepatic disease The 
damage to the hepatic parenchyma results in a liver mass which 
is unable to store glycogen in adequate amounts The fattv 
infiltration seen in so many of these patients further leads to 
a decrea e in the liver glycogen for under normal condition, 
as Rosenfeld has shown, a decrease in the liver glycogen leads 
to an increase m the liv er fat 

When standardization is attempted in this group it is com 
mon experience that doses of insulin which usually lead to 
only a moderate reduction of the liver glj cogen cause the 
patient to go into a hypoglycemic state and shock is verv fre- 
quent Recurring shock during the period of standardization 
in this group indicates that the available glj cogen stores of the 
liver are senouslj depleted Regardless of what liver function 
tests ma> signifj such findings can be accepted as indicative of 
extensive liver cell injury 

It can thus be seen that the presence of biliarv tract dLei-e 
and diabetes mellitus in the same patient presents problem* 
which maj be difncult of solution and which the surgeon is 
frequentlj not equipped to control Just as in the cardiobiharv 
patient the biharj diabetic patient requires the joint efforts of 
surgeon and internist if the mortality is to be kept low and 
the end results satisfactory 

Even when the patient is brought through operation the 
improvement in the diabetic situation may not be striking 
Many of the milder cases may subsequently be carried along 
on only a moderate reduction of carbohydrites m the diet 
The moderate cases mav be controlled bv a somewhat more 
ri"td diet without insulin but the severe cases with extensive 
hepatic damage may not be sufficiently improv ed to do without 
insulin 

In our patients with coexisting dnbetes and biliary tract 
disease we have obtained the services of an internist who under 
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bleeding occurs more frequently in patients with obstructive 
jaundice from malignant lesions especially when the mahg 
nancy tn\oKes the h\er tissue Hemorrhage is rare in hemo 
lytic or catarrhal jaundice in which conditions liver injury is 
rarely a prominent feature 

The simultaneous use of glucose and calcium in the preop 
erati\ e preparation of the patient with hepatic disease has per 
baps resulted in a decrease in the incidence of postoperative 
hemorrhage, but since there is no demonstrable calcium de 
nciency m these patients it seems highly possible that the bene 
ncial effect has resulted from the glucose alone For ten years 
w * ^ ave use< l glucose alone and have had the same favorable 
e "ects as with the earlier use of glucose and calcium 

W e have frequently called attention to the value of blood 
ln l be preoperatne preparation and postoperative care of the 
jaundiced patient and have stressed the fact that the primary 
attention should be directed against the hemorrhagic tendency 
before bleeding occurs The exact method by which blood 
transfusion may prevent hemorrhage in the jaundiced patient 
u it does this and controls it once it has occurred is not as 
yet understood It is possible that some substance necessary 
m the normal clotting process at present not known may be 
supplied It is possible that anoxemia may be a direct or in 
direct factor An analysis of our own cases shows that since 
transfusion has been used before and after operation in the 
Jaundiced patient the mortality from hemorrhage has been re 
duced by SO per cent 

The incidence of hemorrhage however has remained about 
the same although we believe that there has been a marked 
eduction in the severity of the hemorrhage All jaundiced 
patients receive blood before operation Those mildly jaundiced 
or jaundiced for only a short period receive I or 2 transfusions 
before operation Those deeply jaundiced or whose jaundice 
has been present for a longer period receive from 3 to S trans 
fusions prior to operation depending upon the period of pre 
operative preparation As a rule from 2 SO to 300 cc of Crf rated 
blood are given at inters als of forty eight hours 

In the postoperative period blood is given once or twice 
but is continued only if hemorrhage ensues \\ hen it does 
15 re50r,cd <° a* frequently a „d as 
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considered in the admimstntion of fluid' cspocnllv large 
amounts of sodium chloride which nny so ti\ a renal system 
which is near the breaking [joint is to result in reml m ufii 
cienc\ 

HEMORRHAGE 

The occurrence of hemorrhage in the postoperative period 


or sole source of the blood fibrinogen was the liver that a de- 
crease m the blood fibrinogen wouJd be found in obstructive 
jaundice This did not prove to be true for in both the dog 
and man with obstructive jiundice there is no change in the 
blood fibrinogen from the normal, except when there is an asso 
dated infection or anemia when there is apt to be an increase 
Quick and his associates have reported a reduction of pro- 
thrombin in the blood of jaundiced patients but Eagle has 
found no deficiency of prothrombin m the blood of serious!) 
jaundiced dogs and patients There is no calcium deficiencv 
present except when there is an associated reduction of the 
scrum protein Since under such circumstances the reduction 
of the calcium is in the nomonized fraction I can see no ad 
vantage in administering calcium chloride to the jaundiced 
patient and I have not used calcium therapj for ten >ears 
At the present time there is no method which with an) 
degree of ccrtaint) will tell us which patients will and which 
will not bleed after operation The bleeding and coagulation 


ut our hands 

Since the causes of the hemorrhage after operations for ob 
structive jaundice are not understood the methods for com 
bating the hemorrhage must have a purely empirical basis 
It is well known that fatal hemorrhage in obstructive jaundice 
is verj rare prior to operation There i« moreover no abso- 
lute parallelism between the duration of the jaundice and the 
tendenc) to hemorrhage It is believed that the more ad 
vanced the liver damage the greater is the tendenej toward 
postoperative hemorrhage and that it is for this reason that 
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bleeding occurs more frequently in patients with obstructive 
jaundice from malignant lesions, especially when the mahg 
nancy involves the liver tissue Hemorrhage is rare in hemo 
lytic or catarrhal jaundice, in which conditions liver injury is 
rarely a prominent feature 

The simultaneous use of glucose and calcium in the preop 
erative preparation of the patient with hepatic disease has per 
haps resulted in a decrease in the incidence of postoperative 
hemorrhage, but since there is no demonstrable calcium de 
ficiency in these patients it seems highly possible that the bene 
ficial effect has resulted from the glucose alone For ten years 
we have used glucose alone and have had the same favorable 
effects as with the earlier use of glucose and calcium 

We have frequently called attention to the value of blood 
m the preoperative preparation and postoperative care of the 
jaundiced patient and have stressed the fact that the primary 
attention should be directed against the hemorrhagic tendency 
before bleeding occurs The exact method by which blood 
transfusion may prevent hemorrhage in the jaundiced patient 
if it does this, and controls it once it has occurred is not as 
yet understood It is possible that some substance necessary 
in the normal clotting process at present not known may be 
supplied It is possible that anoxemia may be a direct or m 
direct factor An analysis of our own cases shows that since 
transfusion has been used before and after operation in the 
jaundiced patient the mortality from hemorrhage has been re 
duced by SO per cent 

The incidence of hemorrhage however, has remained about 
the same although we believe that there has been a marked 
reduction in the severity of the hemorrhage All jaundiced 
patients receive blood before operation Those mildly jaundiced 
or jaundiced for only a short period receive 1 or 2 transfusions 
before operation Those deeply jaundiced or whose jaundice 
bas been present for a longer period receive from 3 to 5 trans 
fusions prior to operation depending upon the period of pre 
operative preparation As a rule from 2S0 to 300 cc of citrated 
blood are given at intervals of forty eight hours 

In the postopent.ve period blood is given once or twice 
but is continued only if hemorrhage ensues When it does 
occur transfusion is resorted to as frequently and in as large 
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amounts as are needed to maintain an adequate blood volume 
We have transfused a single patient as many as twenty two 
times in the postoperative period before recovery took place 
With such a regime in the pre- and postoperative period the 
incidence of hemorrhage may still remain high, but the mor 
tahty from hemorrhage mil be strikingly reduced 
GLYCOGEN FAT STORES OF THE LIVER 

In the presence of hepatitis, with or without obstructive 
jaundice, the glycogen stores of the liver may become seriously 
depleted The actual extent to which the storage of glycogen 
is interfered with may not be evident by any test, except when 
the damage is so great that function tests add only confirma 
tory evidence 

The hepatic injury that is observ ed in obstructiv e jaundice 
and the later stages of hepatitis not only results in a liver whose 
glycogen stores are low, but in a liver in which, under the be<t 
of conditions of preparation we may not be able to improve 
the stores prior to the release of the obstruction In the ex 
penmental animal with common duct obstruction it is occa 
sinnally possible to increase the liver glycogen to 2 S per cent 
or one half the normal but as a rule the amount is considerably 
below this level, glycogen concentrations of 0 5 per cent being 
not unusual 

As the liver glycogen is decreased the liver fats are apt to 
increase especially when there is available a large amount of 
subcutaneous fat This inverse relationship between glycogen 
and fat IS of the greatest significance to the patient f of as 
Goldschmidt, Vars and myself have demonstrated it i» the 
amount of liver fat which conditions the occurrence of liver 


if it will lead to glycogen deposition with a resultant decrease 
in liver fat Bata which Johnson Zintel and I will soon publish 
lead us to believe that even under the best conditions of prep 
aration the liver fat is not m many instances greatly reduced 
That this would be true we should have expected for as 
Ion" as the impediment to a nearly normal activity of the liver 
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cells is present as it is in obstructive jaundice glycogen deposi 
tion m large amounts cannot take place Even when small 
amounts are deposited these are rapidly mobilized by the very 
process which damaged the cells and mobilized the liver gly 
cogen originally, the ductal occlusion 

It is therefore necessary that in order properly to prepare 
our patients some lipolytic substance easily and economically 
administered be used We believe at the present time that the 
addition of protein to the diet will help to decrease the liver 
fat Under experimental conditions Channon has shown this 
to be the case For the past year we have added protein to 
the preoperative diet to the extent of IS to 20 per cent of the 
total calories administered W hile we are not as yet sure that 
we are accomplishing our objective we believe that the prin 
ciples are correct and that the patient stands an excellent 
chance of coming to operation with a reduced liver fat even 
though the liver glycogen may not be greatly increased 

In addition to the diet we administer a 5 to 10 per cent 
solution of glucose in amounts varying from 1000 to 3000 cc 
per day m the preoperative period depending upon the severity 
and the length of the jaundice This is given by a slow con 
tmuous intravenous drip to prevent glucose from spilling over 
m the urine Generally the glucose is dissolved m distilled 
water but if chlorides are necessary a portion of the glucose is 
given in normal salt solution 

TIME OF OPERATION 

The preoperative preparation of the patient is therefore 
directed toward combating the disturbances m function of 
various viscera and toward restoration of a more normal func 
lion of liver heart kidneys and pancreas 

The optimum time for operation is as Waltman Walters 
has pointed out when the level of bile pigment retention in the 
blood is more or less stationary The significance of this ob 
servation is only too frequently overlooked A patient who is 
operated on in the face of a rapidly rising bile pigment concen 
tration in the blood is not as well able to withstand the addi 
tional trauma of operation as is the patient whose blood bill 
rubin shows a constant level If the blood bilirubin is increas 
>ng or decreasing we wait until a plateau has been reached 
before operation 



1764 


I S RA\DI\ 


ANESTHESIA 

I he choice of the proper anesthetic for p itients with hepatic 
insufficiency is of the greitest importance It has been well 
established for many y ears that chloroform should not be used 
in these patients We have good evidence that ether also can 
cause severe damage in the presence of anoxemia Because of 
the slowing of the vascular stream in ductal obstruction there 
is local anoxemia of the liver tissue Some of the violent post 
operative reactions after the use of ether are without doubt 
due to the damage of the liver cells Nitrous oxide and oxygen 
usually fails to give sufficient relaxation unless it is pushed to 
the point where oxygen want is encountered 

For these reasons we use spinal anesthesia in the great 
majority of our cases It provides excellent relaxation without 
damage to the liver cells Carefully administered it has few 
contraindications and we believe its use has resulted in a lower 
ing of our mortality after operations for common duct ob- 
struction 

I have discussed a few of the factors which we must con 
sider in preparing these desperately ill patients for operation 
Regardless of the skill of the operator, disaster may occur if 
the surgeon does not understand the surgical physiology of the 
lesion and the pathologic physiolog> which accompanies it 
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THE TREATMENT OF SEPTIC ABORTION 
Infected abortion is the largest single cause of maternal 
death It is responsible for one fourth of all obstetric fatalities, 
and produces untold suffering and infertility in the patients 
'vho survive There is no apparent sign of lessening in this 
phase of mortality In Philadelphia (see table) there has oc- 
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abortion 
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1932 

55 

17 1 

20 59 

1931 

42 

14 2 

23 20 

1934 

o2 

17 4 

26 26 
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46 

15 3 

24 86 

1936 | 

48 

16 1 

23 18 

Total | 

306 

16 5 
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curred a slight decrease in deaths in recent years, but this 
decrease is simply proportionate to the lessening of general 
birth rale and septic abortion still operates as the preventable 
factor in 23 per cent of fatalities Trom this cause alone 306 
patients have succumbed in om half dozen years 

In these figures there is little cause for optimism, but there 
is always hope for the future, and as I undertake a study of 
treatment I wish to venture a prophecy — that despite the dis 
176s 
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couraging features of the picture, the next two >ears will show 
improvement, and soon we will be able to demonstrate a down 
ward trend in mortality The belief is based upon three obser 
\ations (1) that the prevention of undesired pregnancy is 
becoming a recognized fact its methods are being taught to 
women in all strata of society, and its effect in replacing or 
eliminating induced abortion will be noted in the near future 
(2) that a fruitful campaign is being waged among sexually 
mature women to illustrate the dangers of criminal abortion 
and (3) a fund of knowledge is accumulating as to the nature 
of infecting organisms' in septic inflammation and more effec 
tive agents are being introduced for treatment 

In no other field of medical practice is the adage more 
applicable that an ounce of prevention is worth a pound of 
cure The physician plays an important role m prevention 
For the distracted patient who finds herself pregnant under 
circumstances which seem to her a calamity the physician 
must take the time have the patience and leave no stone un 
turned in an effort to deflect her thoughts from the idea of 
arresting pregnancy 

In 65 per cent of septic abortion deaths in Philadelphia 
criminal induction was acknowledged In 90 to 9a per cent 
circumstances point toward its actually having been present 
The average woman has no conception of the danger she runs 
in a criminal induction In her disturbed state of mind it is 
difficult to make her comprehend It is too bad that one cannot 
present to such a distracted patient the testimonials of thousands 
of women who have died with the cry upon their lips If I 
had only known or of others who m later life have wept with 
despair at their incurable sterility 

If the patient seems amenable to suggestion insist upon 
delay at least plead with her for a few days of reconsideration 
Set a definite time for a second consultation and trust that as 
the troubled mind quiets what has been said may find a re t 
mg place 

The time does not seem far distant when as an additional 
measure of prophylaxis the physician mav be called upon to 
instruct patients in the technic of contraception Public 
omnion seems to be moving in this direction despite our vary 
in* opinions— social ethical religious or political Partners 



THE treatment: op SEPTIC ABORTION 1767 

m wedlock seem bent upon controlling the time and the fre 
quency of childbearing, and as the methods of prevention be 
come more convenient and effective, they will doubtless resort 
to them and there will be less call for induction of abortion 

WHEN IS AN ABORTION SEPTIC? 

Since the title of this paper specifies the treatment of a 
certain type of abortion, and since the principles of treatment 
in that type are quite different than in the others, it is well to 
consider first what constitutes a septic abortion what are its 
symptoms, its signs, what briefly are the points in its diagnosis 
In every instance m which a history of mechanical inter- 
ference is elicited, one may presume that the patient is infected 
—potentially in all cases, actually in many — and proceed on 
that basis until convinced otherwise Temperature reaction, 
fe\er, is a frequently employed but undependable index of m 
fection its presence indicates merely that the heat controlling 
centers of the body are affected by a toxin The toxin itself 
may be metabolic in origin putrefactive in origin or septic m 
origin Affected thereby, the temperature may rise to 103° F 
on one day and fall to normal the next be sustained till the 
uterus evacuates itself, or continue until the death of the patient 
Of greater importance is the reaction of the pulse and its 
relationship to temperature Temperature elevation in the 
presence of a full bounding pulse (even though the latter be 
rapid) suggests a metabolic poison or the toxin of a feebly 
infective organism Temperature reaction with a thin, rapid 
pulse is gravely portentous and indicates a rapidly' spreading 
infection with highly virulent organisms Throughout the 
course of infection one finds m the blood vascular tree the 
truest indicator of serious progression the quickened beat the 
decreasing volume, the thready impulse, the imperceptible 
stream with cold and clammy skin the ultimate collapse of 
vascular tree with transudation of serous elements into the 
Parenchyma of vital organs 

Jaundice is a portentous sign also To a faint degree it 
may be present in severe infections with the hemolytic strep 
tococcus In deeper shades and upon rapid development it 
suggests the presence of the Welch bacillus Its presence is 
always an indication of rapid blood destruction and virulent 
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couragmg features of the picture, the next two years will chow 
improvement, and soon we wall be able to demonstrate a down 
ward trend in mortality The belief is based upon three obser 
\ at ions (1) that the prevention of undesired pregnancy t> 
becoming a recognized fact, its methods are being taught to 
women in all strata of society, and its effect in replacing or 
eliminating induced abortion will be noted in the near future 
(2) that a fruitful campaign is being waged among sevuall) 
mature women to illustrate the dangers of criminal abortion 
and (3) a fund of knowledge is accumulating as to the nature 
of infecting organisms* in septic inflammation and more effec 
tive agents are being introduced for treatment " 

In no other field of medical practice is the adage more 
applicable tbit an ounce of prevention is worth a pound of 
cure The physician plays an important role in prevention 
For the distracted patient who finds herself pregnant under 
circumstances which seem to her a calamity the physician 
must take the time have the patience and leave no stone un 
turned in an effort to deflect her thoughts from the idea of 
arrestmg pregnancy 

In 65 per cent of septic abortion deaths in Philadelphia 
criminal induction was acknowledged In 90 to 9o per cent 
circumstances point toward its actually having been present 
The average woman has no conception of the danger she runs 
in a criminal induction In her disturbed state of mind it is 
difficult to make her comprehend It is too bad that one cannot 
present to such a distracted patient the testimonials of thousands 
of women who have died with the cry upon their lips If I 
had only known or of others who in later life have wept with 
despair at their incurable sterility 

If the patient seems amenable to -suggestion insist upon 
delay at least plead with her for a few days of reconsideration 
Set a definite time for a second consultation and trust that as 
the troubled mind quiets what has been said may find a rest 
mg place 

The time does not seem far distant when as an additional 
measure of prophylaxis the physician may be called upon to 
instruct patients in the technic of contraception Public 
opinion seems to be moving m this direction despite our vary 
ing opmions^socia! ethical religious or political Partners 
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medical study — with the top of the head and proceeding sys 
tematically to the soles of the feet Onlj by so doing can one 
avoid the embarrassment of overlooking manifestations of im 
potlance The local parts are properly prepared 1 culture is 
collected from the lochia and the pelvis is gently explored by 
the bimanual method Particular attention is paid to the size 
of the uterus the degree of dilatation of the cervix the pro 
trusiQn of material from the external os as well as to the local 
evidences of inflammation Provisions are then made for cul 
ture of the blood culture of the urine complete blood count 
and blood typing 

The bactetiologic diagnosis of the infecting organisms is of 
the greatest importance for the ultimate recovery of the pa 
tient may depend upon the effect of specific therapy Active 
treatment does not wait upon bactenologic diagnosis but its 
ultimate specificity may depend upon it 

SYSTEMIC THERAPY 

, battlefield of infection lies in the patient s tissues and 
the ultimate outcome depends upon the elements of systemic 
resistance Therefore while in the instance of spontaneous 
complete or incomplete abortion the management of the local 
condition is a matter of importance in septic abortion the 
preservation — the nurturing — of systemic factors of resistance 
,s mam consideration For this reason I have chosen to 
consider first the various forms of systemic therapy 

Under normal condition of health the body presents a 
natural resistance to the ordinary types of infection This 
resistance lies in the serous and corpuscular elements of the 
blood and in the fixed tissues of the body When the system 
loses vitality through worry inanition and hemorrhage when 
*t is subject to massive introduction of bacteria or to invasion 
of peculiar and unusual types of bacteria the factors of re 
sistance are quickly broken down 

Logically the first step in therapy is to provide for the 
patient an environment which is conducive to rest and an in 
take of food and fluid which will restore normal body metab 
ohsm To these ends complete isolation is essential for it 
serves the dual purpose of removing the patient from dis 
quietude and noise and of separating her from other patients 
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infection In addition to these general observ ati(’ ns one needs 
scarcely mention the anxious expression and th e abdominal 
rigidity of general peritonitis the coated tongue and the 
lethargy of toxemia the confusion and the stupor of far ad 
vanced infections 

Locally, the infection of abortion may or may n °t present 
the classical symptoms of inflammation This brings up the 
question of all forms of manipulation m infected abortion 
there being those who advise against even the performance of a 
diagnostic bimanual examination 

To this question I can only reply that I do not like to be 
in the dark in the treatment of disease, that personally I feel 
that there is more to be gained by having knowledge of the 
local condition of the parts than is lost m the manipulation 
necessary to ascertain the facts However the examination 
must be made with the utmost gentleness and the parts pre- 
pared and the examiner scrubbed as carefully as would be the 
case for vaginal examination during labor 

Fixation of the uterus tenderness and induration m the 
region of the parametrial tissues fulness in the posterior cul 
de sac tenderness and increased muscle resistance m the lower 
abdomen are all definite indications of the presence of infection 
and of its having spread beyond the confines of the uterus 
Purulent discharge which reveals upon smear and culture the 
presence of virulent types of bacteria is additional evidence of 
infection However many or all of these signs may he absent 
m many instances of infection and particularly in involvement 
with the hemolytic streptococcus are the local signs few and 
insignificant Such virulent organisms may penetrate the en 
dometnum and enter the uterine sinuses and veins without 
leaving a trace of local tissue reaction and no evidence of 
vaginal discharge other than a thin watery exudate 

STEPS PR ELIM INARY TO TREATMENT 

The first steps in management of septic abortion then con 
sist in a diagnosis based upon systemic and local examination 
A detailed history must be taken and special effort made to 
secure from the patient a witnessed statement as to how and 
hv whom her abortion was committed A thorough physical 
” m , na tion is then to be made starting — as one would in any 
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c ; e «e S a flight nonspecific protein reaction which stimulates 
t e patient's own resistant bodies If hemorrhage has been 
se'ere, the first transfusion should be a solid one of 500 to 600 
cc subsequent transfusions may, and in the presence of severe 
in ections should, he administered every third day in amounts 
up to 200 to 2S0 cc and the patient s blood count maintained 
at a level well above 70 per cent of hemoglobin and 3 750 000 
red blood cells 

SPECIFIC THERAPY 

The dream of therapeutic practice is a specific remedy 
or every disease, a specific antiserum for every bacterial in- 
,ectl0n Needless to say we afe far short of that goal While 
commendable progress has been made in the sorting of bac 
er ‘al strains, yet increasing knowledge also has revealed how 
exquisitely complicated is the whole problem of immunity and 
s establishment against the many families of bacteria In 
y a few instances is bacterial growth amenable to control by 
' erUm administration Nevertheless, modern methods of treat 
ruent are so dependent upon a recognition of the type of mfec- 
lon tliat bacteriologic study and sorting is essential For 
practical purpose we are of the belief that culture procured 
rom the mouth of the uterus represents with sufficient accuracy 
e Predominating type of infecting organism 
In a recent bacteriologic study of 500 consecutive abor- 
>ons T K Brown and George A Hunt* point out the im- 
portance of the anaerobic organisms in the septic infection of 
j 1 orl,on According to their studies, where intra uterine cul 
iro Was positive, anaerobic organisms were found m 53 per 
c cnt of cases and anaerobic growths in 92 per cent Of the 
ae robic organisms Bacillus coli, Staphylococcus albus and 
ureus, a spore forming bacillus, diphtheroids, and nonhemo 
V ‘cus were the most frequently found in the mixed group of 
l . n ectlon $ In 2 instances the hemolytic streptococcus was 
ou nd in pure culture and in both the patient died In 7 in 
stances the hemolytic streptococcus was found in mixed cul 
ures and of these cases 2 died 
Unless the infection be associated with scarlet fever, there 
? re no available specific antiserum-, Polyvalent serums ha\e 
en employed for many years with indifferent success Occa 
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who might be infected by her discharges Absolute rest in 
bed, the head of the bed ele\ated to facilitate drainage and 
localization, as in “White’s” or “Fowler’s” position — best to 
elevate the entire head end of the bed with pins or blocks— 13 
the rule Fain is relieved by the hypodermic injection of 
opiates when required, and mental rest provided by the rectal 
administration of bromides or chloral m milk 

Competent and constant nursing care is essential ‘ I'ola 
tion” does not mean “oblivion ” The septic patient requires 
more care than 3 normal patients, and the treatment will 
be a failure unless the essential help is secured The first dut> 
of the nurse is to see that the patient receives by mouth as 
much of nutritious food and as great a variety of essential food 
elements as her stomach will tolerate This should include 
protein, carbohy drate, minerals and a limited amount of fat 
feedings should be administered every four hours If the ap 
petite lags, each meal can be preceded by the administration 
of S to 10 units of insulin The fluid intake should be suffi 
cient to establish a daily urinary output of at least 3 liters 
This should be alkahmzed Sodium bicarbonate if well tol 
erated, may be administered in proportions of I drachm to 8 
ounces of fluid Peritonitis and profound toxemia may, of 
course, interfere for a tune with the retention of food and fluid 
in the stomach Under these circumstances resort must be 
taken to the parenteral route Fifteen hundred cc of normal 
salt solution may be administered by hypodemioclysis twice 
daily and 300 cc of 10 per cent glucose given twice daily by 
vein, or 5 per cent glucose in normal saline given by continuous 
drip into the vein No form of specific or local treatment will 
prove successful unless due attention is paid to these elemental 
points in general therapy 

Important among the general supporting measures is trans 
fusion Provision should be made for it by typing the patient 
upon her admission and arranging at once for the selection of 
donors from family or professional sources Transfusion 
serves a number of purposes first it restores an important 
tissue, of which the patient may have been deprived by hem 
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‘The pul e rile, which was 110 to 120 on idmission his 
gradual 1) quickened to 140 ind tlu puKe is of low tension 
it presently becomes soft and running her tiding complete per 
■pheral circulator} fulurt with ice cold swtatmg extremities 
deepening cyanosis, increasing thirst rapid shallow respin 
lions and terminal restlessness The patient who is now com 
pletely prostrate, ma} appear physicall} more tie ad than alive, 
but a usual and striking feature is her maintenance of a clear 

consciousness to the last 

“This syndrome, which can develop with amazing speed 
I believe to be pathognomonic of infection by Cl welchn or 
on anaerobic bacillus of its group 


"At one end of the scale is classical post abortal gas gan 
grene, with its rapid development of anemia bronze icterus 
methaemoglobinaemia and methacmoglobmuna and due pre 
dominantly to the effects of the bacterial haemotoxin ths 
syndrome was present m 45 per cent of our post abortal cases 

“At the opposite end of the scale are puerperal physometra 
wdh its uterine pain and cataclysuric collapse and metastatic 
muscle gas gangrene both of which are surely dictated by the 
bacterial myotoxin 

“In intermediate position but tending toward the latter 
group, he the majority of puerperal cases in which the effects 
of the bacterial haemotoxin are considerably in abeyance In 
seven of our eight puerperal subjects and in the greater number 
°f fatal puerperal cases in the literature jaundice, Memo 
globmaemia and haemoglobinurn have been absent through 
out 

“Coincident with diagnosis 40 000 international units of 
Cl Welchn antitoxin should be given intramuscularly as a rou 
tine, followed as soon as possible by 40 000 to 60 000 units 
intravenously in 20 ounces of normal saline or 10 per cent glu 
cose m normal saline 

“Intramuscular injections of 40 000 units should be re 
peated every twelve hours for at least three days in serious 
cases, after which daily injections are usually sufficient, and 
may be continued for a week or more as necessary 
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sionally "i brilliant result has been observ ed, but in general the 
therapeutic value of the polyvalent antiserum is questioned 
Personally I have never seen my beneficial action from it in 
well-established infection with blood stream involvement I 
have often used it in incipient and early infections before there 
was extension to adjacent tissues, and also in presumably and 
potentially infected cases In these I am of the impression it 
is of some value, for I have never seen generalized infection 
develop when it was so employed For this purpose, 2S cc of 
the polyvalent antiserum is injected into the muscular tissue 
of each thigh anteriorly at the midlev el of the vastus medialis 
The injection may or may not be repeated in forty eight hours 
according to the exigencies of the individual case 

For the more rare types of abortion which follow or com 
plicate pneumonia and in which the local di charge contains the 
pneumococcus, the organisms should be studied as to tvpe and 
the appropriate antipneumococcic serum administered 

In this consideration of the forms of specific therapy, 
attention must be directed to the value of specific antitoxin in 
infections with the Welch bacillus While this type of infec 
tion appears rather rare in this country yet cases crop up now 
and then, and perhaps some are overlooked In a recent num 
ber of the Journal of Obstetrics and Gynecology of the British 
Empire, 5 Arthur Hill has presented such in explicit descrip 
don of the symptoms signs and treatment of this dread disease 
that I assume the privilege of quoting several paragraphs of 
his excellent monograph 

The typical course is described as follows 

ithin two or three days of an abortion showing some of 
the general and local signs of sepsis a woman develops jaundice 
which becomes most marked on the face and body, least marked 
on the legs This rapidly deepens and is soon accompanied 
' " thin a few 

nahogany 

i Catheterization removes an ounce or two or possibly but 
a few cubic centimeters of a strongly acid port wine colored 
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Experimental injection of mice demonstrates that sulfamla 
nude provides a protective influence against and curative effect 
for massive infections with virulent streptococci A wide field 
of clinical usage is being explored Inasmuch as the most 
specific effect of the remedy is noted in infections of the hemo 
lytic streptococcus it should prove of especial value in the 
treatment of puerperal infection and of septic abortion due to 
the latter organism The results in scattered cases have not 
been consistently favorable but the general impression exists 
that if the remedy is started early administered in adequate 
dosage (3 or 4 tablets 1 5 to 20 grains three times a day for 
virulent infections) and continued for sufficient length of time 
therapeutic improvement will be achieved 

Unfortunately, the remedy is not free of toxic effects 
Colebrook 4 warns of its action upon the blood in certain cases 
and m a recent contribution Harvey and Janeway 1 point to 
the development of 3 cases of acute hemolytic anemia In 
view of th s deleterious side effect the usage of the drug should 
he reserved for those types of infection in which the action is 
more or less specific namely for the Streptococcus haemoljt 
icus and not employed indiscriminately in all cases of infected 
abortion Again the importance of bactenologic diagnosis is 

illustrated 

LOCAL MEASURES 

Assuming that a proper schedule has been arranged for sys 
temtc treatment the problem of management of local lesions 
sooner or later arises The answer to it lies in the conditions 
tound upon pelvic examination and upon the degree of ad 
vancement of the septic infection Occasionally the local dis 
•urbance is thrust abruptly to the foreground and demands 
Immediate attention This is the case in vaginal bleeding 
The life stream of the patient must be preserved and whatever 
may be the nature of the other problems in the case vaginal 
hemorrhage must be arrested If hemorrhage is the result of 
placental separation and expulsion and if the products of con 
ception can be felt at the cervical os the best practice is to 
gently remove them with n n rveH tm™ ^ j 
pack the uterus with ga 
able for this surgical pro 
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Intravenous therapy in 40 000 to 60 000 unit doses is best 
repeated daily for two to three days or even longer in grave 
cases in many of less gravity response is so rapid that after 
the first tnentv four hours intramuscular therapy alone fa 
sufficient 

Serious cases usually require 200 000 to 600 000 units b> 
combined routes over the course of a few davs 

* It is advisable to err on the side of safety and to discon 
tinue «erum on!y r when clinical indications for its usage have 
been absent for at least two or three days 

Such is the state of specific serum therapy in septic abor 
tion There should be a tremendous de\ elopment m this field 
within the next generation In the meantime there is enlnen 
mg hope in the direction of chemotherapy 


CHEMOTHERAPY OF SEPTIC ABORTION 
For the past twenty five years scientific medicine stimu 
lated by the brilliant success of the arsemcals in the treatment 
of syphilis has been toying with the thought of destroying 
other pathogenic organisms with chemical agents From tune 
to time more or less clumsy manifestations of this idea ba\e 
appeared First efforts were with the use of certain inorganic 
chemicals notably the salts of mercury and intravenous in 
lections of bichloride solution were administered with little 
effect upon the infection and calamitous results to the patient 
Subsequent developments led to the uniting of metallic sub 
stances with various dyes and there appeared less toxic and 
more efficacious products c g mercurochrome and metaphen 
The latter agents achieved many cures but the failures left 
much to be desired in therapeutic potency 

In 1935 Domagk in Germany inaugurated the clinical em 
nloyment of a para amtnobenzenesulfonamide and us deriva 
lives preparations commonlv known as prontosil and prontvhn 
and fin this country) sulfanilamide Favorable reports by 
rolebrook in England 1 by Long a”d Bliss in this country 


infections 
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Experimental injection of mice demonstrates that sulfanila 
nude provides a protective influence against and curative effect 
for massive infections with virulent streptococci A wide field 
of clinical usage is being explored Inasmuch as the most 
specific effect of the remedy is noted in infections of the hemo 
lytic streptococcus it should prove of especial value in the 
treatment of puerperal infection and of septic abortion due to 
the latter organism The results in scattered cases have not 
been consistently favorable but the general impression exists 
that if the remedy is started early administered in adequate 
dosage (3 or 4 tablets IS to 20 grams three times a day for 
undent infections) and continued for sufficient length of time 
therapeutic improvement will be achieved 

Unfortunately the remedy is not free of toxic effects 
Colebrook* warns of its action upon the blood in certain cases 
and in a recent contribution Harvey and Janeway 1 point to 
the development o! 3 cases of acute hemolytic anemia In 
view of this deleterious side effect the usage of the drug should 
be reserved for those types of infection in which the action is 
more or less specific namely for the Streptococcus haemolyt 
icus and not employed indiscriminately in all cases of infected 
abortion Again the importance of bactenologic diagnosis is 

illustrated 

LOCAL MEASURES 

Assuming that a proper schedule has been arranged for sys 
temic treatment the problem of management of local lesions 
sooner or later arises The answer to it lies in the conditions 
found upon pelvic examination and upon the degree of ad 
vancement of the septic infection Occasionally the local dis 
turbance is thrust abruptly to the foreground and demands 
immediate attention This is the case in vaginal bleeding 
The life stream of the patient must be preserved and whatever 
may be the nature of the other problems in the case vaginal 
hemorrhage must be arrested If hemorrhage is the result of 
placental separation and expulsion and if the products of con 
ception can be felt it the cervical os the best practice is to 
gently remove them with a curved sponge forceps and snugly 
pack the TAeros with game The environment must be favor 
able for this surgical procedure otherwise additional pathogenic 
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organisms mil be introduced also the cervix must be suffi 
ciently dilated to permit of the removal of products without 
trauma Otherwise the operator mu«t resort to the simpler and 
more readily available procedure of firmly packing the vagina 
Here again he must guard against introduction of infection 
taking time to shave the patient properl} prepare the vulva 
and carefully sterilize his instruments and his hands Prepara 
tions of posterior pituitary extract must be used with caution 
for too vigorous contractions of the uterus may project bac 
teria into adjacent lymph spaces and into the blood stream 
, While there is little difference of opinion as to the measures 
necessary in the face of hemorrhage wide div ergence of opinion 
exists as to the time at which the uterus should be evacuated 
in abortion In a recent contribution to the Ohio State Wed cal 
Journal Herman and Stevenson* present a resume of results 
obtained with several methods of management ( 1 > nomnter 
ference (2) sponge forceps and placenta forceps removal (3) 
curettement (4) evacuation with later curettement Upon the 
basis of their ob ervations they conclude that surgical inter 
ference either by sponge forceps evacuation or by curettage 
results in a definite decrease in morbidity with no increase in 
mortality and is the immediate treatment in uncomplicated 
incomplete abortion In the presence of infection their atti 
tude is more conservative They go on to say — deaths oc 
curred in those instances in which almost hopeless complications 
were present at the time of admission In such cases local 
measures of any kind were apparently of no avail 

On the other hand Davis in a recent number of the Journal 
of the Michigan State Medical Society 7 presents the common 
attitude of the general surgeon m recommending evacuation of 
all cases with the sharp curet 

Presumably this attitude is based upon the assumption that 
diseased and infected tissues such as acutely inflamed appen 


infections of feeble pathogenicity it may prove just the factor 
which will throw the balance against the patient with serious 
inflammation who e infection has spread beyond the endo 
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metrium to \ascular and lymphatic ti sues where nature is 
endea\onng to build up a barrier against further progress It 
is a wiser plan in such cases to wait with locd measures and 


assist nature in her battle to preserve systemic resistance 
After reviewing the many deaths presented to it each year 
for study, the Committee on Maternal \\ elfare of Philadelphia’ 
feels that a dictum should be laid down in regard to treatment 
of these cases In septic or potentially infected abortions the 
uterus should not be invaded further than to remove material 


from the cervix for hetter drainage of the uterine cavity or for 
the control of hemorrhage 

There appears to be one exception to this plan of conserva 
fue management of the local lesion and that is in the instance 
of infection with the gas bacillus Those who have had ex 
penence with large senes of these cases seem to feel that the 
only hope for the recovery of the patient in well established 
clinical infection of this type lies in the prompt and complete 
removal of the infected tissue Again I quote from the authori 
tative paper of Arthur Hill 5 Success in treatment depends 
upon the practical application of three cardinal principles 
early diagnosis early elimination of the primary focus 1m 
mediate and massive specific and general therapy He ad 
vises early and careful uterine curettage under gas and oxygen 


anesthesia and m abortal physometra— immediate total hys 
ferectomy with adnexa if necessary 


INCISION AND DRAINAGE 

The progress of infection must be closely watched Sy$ 
temic response may be estimated by ob crvations of general 
appearance temperature pulse decrease in the colonies of 
blood culture and improvement in the blood picture and nuclear 
shift 

Every third or fourth day the pelvic examination should be 
repeated This procedure is essential in order to detect the 
development of fluid collections of inflammatory exudate If 
^ome such systematic method of observ ition is not employed 
the obstetrician may be chagrined to Find that his patient 
ultimately succumbed to an. extensive parametria! phlegmon 
which might have been relieved by mci ton and drainage The 
longer the patient survives the original onslaught of infection 

vot 17— Hi 
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organisms will be introduced, also the cervix must be sufn 
cientlj dilated to permit of the removal of products without 
trauma Otherwise the operator man resort to the simpter and 
more readity available procedure of firm!} packing the vagina 
Here again he must guard against introduction of infection, 
taking time to shave the patient, properl} prepare the vulva 
and carefully sterilize his instruments and his hands Frepara 
tions of posterior pituitary extract must be used with caution 
for too vigorous contractions of the uterus ma> project bac 
teria into adjacent lymph spaces and into the blood stream 
, While there is little difference of opinion as to the measures 
necessarj in the face of hemorrhage, wide div ergence of opinion 
exists as to the time at which the uterus should be evacuated 
in abortion In a recent contribution to the Ohio State Medical 
Journal, Herman and Stevenson® present a resume of results 
obtained with several methods of management (1) noninter 
ference, (2) sponge forceps and placenta forceps removat (3) 
curettement, (4) evacuation, with later curettement Upon the 
basis of their observations they conclude that “surgical inter 
ference, either by sponge forceps evacuation or bj curettage 
results in a definite decrease in morbidity with no increase in 
mortality, and is the immediate treatment in uncomplicated 
incomplete abortion ’ In the presence of infection their atti 
tude is more conservative The} go on to saj — deaths oc 
curred to those instances in which almost hopeless complications 
were present at the time of admission In such cases local 
measures of an} kind were apparently of no avail 

On the other hand Davis, m a recent number of the Journal 
of the Michigan State Medical Society 7 presents the common 
attitude of the general surgeon in recommending evacuation of 
all case> with the sharp curet 

Presumabty this attitude is based upon the assumption that 
diseased and infected tissues such as acatety inflamed appen 
dices and septic abortions should be promptly removed from 
the bod} Th' s conception of abortion does not appeal to the 
J rAetoir #• nifhnlnm \\ u i e suc j, vl( , orous treatment 
incomplete abortion and 
maj prove just the factor 
the patient with serious 
inflammation, whose infection has spread be}ond the endo* 
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SUMMARY 

Septic abortion is either potentially or actually a systemic 
infection A complete physical examination and thorough 
laboratory study is necessary to determine the patients re 
sistance the degree of advancement of infection and the local 
manipulation which may prove necessary 

As a general rule one s attention in therapy is first directed 
toward systemic and supportive treatment in an effort to nur 
hire those resistant powers with which nature has endowed the 
numan body Especial importance is attached to rest and an 
adequate intake of food and fluid 

For \erj few infections are specific antiserums available— 
the streptococcus of scarlet fever the pneumococcus and the 
bacillus of Welch The polyvalent streptococcus antiserum 
stems to the author to have some value in early and as yet 
local forms of infection 

Interesting developments are taking place in the field of 
chemotherapy The latest addition to this group of remedies 
sulfanilamide appears to have some value in septic infection 
fts action appears particularly efficacious in the instance of 
? re ptococcic infections of the hemolytic type and its use had 
best be limited to this form of infection in view of certain side 
effects which have recently been pointed out 

Local therapy appears of secondary importance in the treat 
me nt of these septic lesions Hemorrhage may demand lm 
mediate attention and if the products of conception are at the 
mouth of the womb they should be removed so that blood loss 
may be arrested Otherwise attempts to empty the uterus 
''hich necessitate trauma should be postponed until the mfec 
“on is under control 

The patient who is convale cing from septic abortion should 
e |,iv en tonic treatment to restore systemic strength Local 
involution may be stimulated by such mild measures as hot 
douches and oxytocics hven at this stage curettage is not 
‘fee of danger 

Throughout the disea e the slogan should be Treat the 
Patient care for local conditions as they arise 


I Har f> . 
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particularly if the temperature remains elevated the more 
likely she is to display localizing signs 

These may appear as a girdle of inflammatory products 
around the uterus pointing anterior or posterior to it If at a 
higher lev el in the pelvis the cellular exudate ma> point above 
the groin or at the crest of the ilium M ait long enough for 
the accumulation to be accessible and well walled off and then 
incise freely If the abscess points at the brim of the pelvis 
insert split tube drainage If the posterior cul-de sac muit be 
opened for pelvic abscess the cavity may be packed after 
evacuation, with gauze — the latter to be removed tn tolo at 
the conclusion of five or six days Be on the watch for pyemic 
manifestations in other parts of the body as well as in the 
pelvis 

As the symptoms of general infection subside, the patient 
is left a shadow a ghost of her former self Tonic measures 
are in order, provisions for the building up of general nutn 
tion and the reestablishment of normal blood picture Locallv 
the condition of the pelvis may be not too favorable Often 
subinvolution persists and areas of chronic induration of the 
broad ligaments remain Involution may be stimulated with 
tonic doses of such oxytocics as ergot quinine and strychnine 
Hot copious vaginal douches may now be administered twice 
daily — given slowly with the patient recumbent and hips ele- 
vated upon a douche or bed pan Resistant types of chrome 
pelvic infection may be relieved by the Elliott treatment or by 
the judicious use of diathermy 

Caution must be exercised even at this stage in the apphea 
tion of curettage There are two dangers perforation ard 
relighting of infection The edematous wall of the uterus has 
a feeble resistance like wet blotting paper and the lighte t 
pressure may carry an instrument through it In the other 
direction I have seen curettage performed upon a woman three 
months after induced abortion light up a disturbing infection 
with rigors and a fever of 103° to 104 F which continued 
for three days 

General systemic improvement and regression of local 
symptoms go hand in hand and little is lost m the following 
of the rule which seems so important in the management of 
every stage of septic abortion — treat the patient and care for 
Ihe local phenomena as they arise 
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POSTPARTUM HEMORRHAGE 
Hemorrhage during the third stage of labor or shortly 
after its completion, is the most frequent variety of bleeding 
associated with pregnancy with the exception of that accom 
panying abortion during the early months of gestation 

As a cause of death, this variety of hemorrhage was respon 
sible for one in every 22 mortalities analyzed by the Committee 
on Maternal Welfare from 1931 to 1933 inclusive In addi 
hon to the 33 fatalities from this cause among i total of 717 
there were 62 deaths in which the records showed there had 
been severe or more than usual postpartum blood loss In 
the same series there were 25 deaths from placenta praevia 
and 19 from abruptio placentae These figures show the pre 
dominance of postpartum hemorrhage as a factor in maternal 
mortality in the hemorrhage group o f diseases 

Analysis of the above series ot cases from an etiologic view 
point corroborates the experience of the writer and others, 
which has tended to show that the generally stated factor of 
In «rt!a uteri, while an important cause, is by no means the most 
common causative agent 

As one reviews one’s own cases of the accident, its frequent 
association with the toxemias of late pregnancy — preeclamptic 
toxemia and eclampsia itself— stands out sharply I have 
come to watch with often justified alarm, the delivery of pro 
foundly toxic women in the anticipation of postpartum hem 
orrhage Furthermore since it is true that despite their 
hypertension and general sthenic condition such toxic women 
withstand blood loss very badly, a fatal result often occurs 
under this combination of circumstances, which mtght readily 
have been avoided had one of the factors been absent 

17S1 
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Fibroid tumors of the uterus are not infrequently instru 
mental in causing postpartum hemorrhage by reason of the 
fact that the tumor masses, encroaching upon the uterine mus 
culature break the rhythm of contractions and also because 
submucous fibroids may distend a uterine cavity and prevent 
its firm contraction Deep anesthesia particularly with nitrous 
oxide or chloroform is also a common causative agent and one 
must be always on guard in such instances for the hemorrhage 
which may follow 

Hemorrhage due to Trauma —Obviously deep lacera 
hons of the cervix or perineum may be and often are respon 
sibfe for severe bleeding Such lesions may be anticipated 
when hemorrhage is profuse despite the fact that the uterus 
B firmly contracted 

Blood dyscrasias and what has been termed constitu 
Waal inferiority (for lack of a better term) may be respon 
siole for bleeding but quite uncommonly so 

DIAGNOSIS 

The diagnosis of postpartum hemorrhage should be a 
S'mpfe matter since the condition simply implies an extensive 
amount of blood loss during or after the third stage of labor 
he average amount of bleeding has been estimated at 2S0 cc 
ami if this amount be increased to 600 cc or more the condi 
'on >s termed postpartum hemorrhage It has been shown 
at parturient women may survive a blood loss of 3a00 cc 
a though such depletion is usually fatal Many ingenious de 
Vices have been perfected for measuring the bleeding after de 
lv ^ry the one developed by Pastore at the New York Lying 
“Hospital being particularly effective The hemorrhage may 
of two varieties either a violent massive gush of blood 
immediately following the expulsion of the placenta which 
continues until stopped by active treatment or there may be a 
Continuous moderate trickling of blood which all too often 
°es not cause alarm until the sudden collapse of the patient 
s attention to the great amount of blood which has been lost 
women who have been delivered should invariably be under 
c ose observation for at least an hour after the placenta has 
., een e *pelled in order to recognize the insidious bleeding of 
e type postpartum hemorrhage 
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The physiologic relation between toxemia and hemorrhage 
has not been explained satisfactorily as >et Whether the co 
incident hypertension so increases the force of the blood in the 
\eins and arteries as to inhibit the formation of clots in the 
tom sinus ends, or whether some other cause is active, is not 
known 

The point to remember is the clinical association between 
the two conditions in order th3t adequate preparations for 
combating hemorrhage may always be made prior to the de- 
livery of a toxic woman One must be especially on guard 
when performing cesarean section in toxemia since utenne 
hemorrhage occurring sometimes after the completion of the 
operation proves a most dangerous complication 

ETIOLOGY 

Postpartum Hemorrhage due to Inertia Uteri— This 
is the classical relationship and occurs with sufficient frequency 
to warrant the fear in which the curious anomaly in function 
is held The true cau«e of inertia uteri is not known although 
Goodall has advanced an interesting theory involving a dis 
turbance of the autonomic system of the splanchnic area and 
as the autonomic system is under the control of the endocrine 

1 t , 

er 

or 

and the frequent necessity of eftecting delivery by operative 
means 

In secondary inertia due to exhaustion of the uterine muscle 
hemorrhage is also common especially since in such patients 
difficult operative delivery with deep anesthesia is so often 
the rule 

Retamed Placenta Either Entire or m Part —Partial 


readily be noted 
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resulted m such profound narco 1* that often women liy f° r 
hours m complete unconsciousness inti with in almo t com 
plete cessation of labor \\ hen finally this induced uterine 
inertia resulted in enough contractions to bring about cervical 
dlation the delivery had of necessity to be secured by opera 
live means usually after the addition of further inh dation an 
esthesia to further raise the pain threshold Naturally a 
uterus subjected to such blocking of nerve impulses lacks the 
power of contraction which is so vitally necessary during and 
after the third stage of labor 

The management of the third stage of labor too has an 
miportant bearing upon this matter 

Normally immediately upon the birth of the child with the 
great reduction m volume of the uterine contents this organ 
begins to contract and its fibers to retract The uterine muscle 
consists of a most complex interlacing arrangement of muscle 
hands which contract in all directions in a rhythmic manner 
periods of strong contraction alternating with times of quies 
cence much like the periodicity of labor pains 

The interval between contractions rapidly lessens and after 
some minutes the placenta having been detached by a diminu 
l on of the area of its uterine base is expelled and the muscle 
fibers retract and remain in almost continuous tense contrac 
1 on If the rhythm of this mechanism be disturbed by undue 
efforts at hastening it by fundal massage traction upon the 
ford etc the continuity of the process is thrown off balance 
and failure of contract on may result Furthermore premature 
efforts at detachment of the placenta before the muscle fibers 
have had time to undergo their periodic contractions and so 
reduce the size of the uterus often results in gaping vessel 
mouths and consequent hemorrhage 

Among women who have had no anesthesia whatever it is 
well known that postpartum hemorrhage is fairly uncommon 
especially so if the natural proce ses of adjustment and ph>s 
tologic retraction and contraction of the uterus be not disturbed 
Unfortunately it is often necessary to hasten and aid this 
Process after operative deliveries or in cases in which the 
woman is unable to utilize the secondary forces of the ab 
dominal wills to further placental separation and expulsion 
and in such instances the hypodermic administration of pituitnn 
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TREATMENT 

The management of postpartum hemorrhage divides itself 
naturally into prophylactic and active measures 

An important aspect of prevention is the physical condi 
tion of the woman approaching term The anemia so common 
in pregnancy should never be permitted to become severe and 
periodic blood counts with the free use of hematinics such as 
iron salts with the addition of liver and stomach extract, if 
necessary , will prevent many hemorrhages 

During the last weeks the pregnant woman should be ad 
vised to rest abundantly and to minimize her household duties 
m so far as practicable, in order that she mav approach the 
violent exertion of parturition with her physical forces un 
impaired 

The time-honored practice of limiting the protein intake 
during the last trimester with the special restriction on the 
ingestion of meat is erroneous since it has been abundantly 

he de 

•• meal 

Id be 

advised 

During labor the excessive use of anesthetics and analgesics 
is a prime factor in the causation of bleeding after delivery 
Chloroform and nitrous oxide are notable offenders and while 
their employment is often indicated the anesthesia should 
al way s he as light as possible under the particular circum 
stances Many clinicians have noted that after prolonged and 
deep analgesia with the barbiturates or opium derivatives the 
contractile power of the uterine muscle is sharply inhibited 
and as a consequence the sinuses are not compressed after 
expulsion of the placenta with resulting bleeding of more or 
less seventy 

I have on many occasions deplored the excessive u«e 01 
ana ]g eS ics and anesthetics not only in obstetric practice but in 
gynecologic surgery where experience has convinced me that 
tients fl f ten suffer more danger in their attempt to eliminate 
toxic drugs and in the depression that follows their employment 
than from traumatism of the operation or labor itself 

As regards analgesics the wave for complete amnesia which 
ecentlj swept the country and which is now happily receding 
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setae treatment was not begun until the blood loss became 
alarming In a number of these cases the committee felt that 
more prompt and energetic measures might have prevented the 
fatal termination 

In this connection it must be remembered that parturient 
women often withstand a considerable degree of hemorrhage 
without systemic change but suddenly the anemia becomes 
acute and collapse, air hunger and cardiac failure supervene 
Therefore one should not pursue a policy of watchful expec 
fancy m the management of postpartum hemorrhage but 
vigorous treatment should be instituted as soon as it becomes 
evident that the hemorrhage is excessive in amount 

Packing —Gauze packing the strips being 4 inches wide 
and 4 yards long made of 4 thicknesses of gauze with the sel 
'age turned in, is the first line of defense against postpartum 
hemorrhage Such packing sterilized and contained in large 
glass tubes jars or cans should be a part of the armamentarium 
of every obstetrician either for home delivery or in hospital 
Whenever pituitrm and ergot given immediately after the 
completion of the third stage of labor fail to control the bleed 
*ng the uterus should be firmly packed from fundus to cervix 
die packing held in place by a firm vaginal tamponade of the 
sa me material 

Many men hesitate to pack the uterus except under stress 
of dire necessity, fearing infection In my own experience I 
have very rarely noted any ill effects from this procedure and 
ma y say that while I have never regretted employing it I 
have often wished I had done so more promptly 

Uterine packing is a formal procedure to be performed with 
an aseptic and most careful technic If at home the patient 
should be drawn across the bed buttocks resting on the edge 
°f the mattress if m hospital the work should be done on the 
delivery tabic 

If the patient is mcoopentive and re tets easily to pain a 
fight anesthesia ina> be necessary but this is rarclv the case 
tt ith the patient m the lithotomj position the legs either 
held in stirrups or supported by attendants the entire puden 
dal region is meticulously scrubbed as though for deliver} 
After draping the operator aseptic and gloved introduces a 
hand into the uterus and explores its cav it> seeking retained 
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in generous dose (K to 1 cc ) immediately after the birth of 
the baby is an excellent adjuvant 

The too common practice of having a nurse or assistant 
clutch the uterus the moment the child is born and squeeze it 
violently in an effort to detach the placenta is mentioned only 
to be condemned It is not necessary to touch the uterus m 
the third stage of labor except w hen the patient is deeply anes 
thetized or m the presence of free bleeding 

As soon as the placenta is detached uterine contraction 
may be greatly aided by the administration of ergot prefer 
ably the newly 1 olated substance, ergonovine Unfortunately 
this material had been developed by several manufacturers be- 
fore it received its official designation and consequently the 
obstetrician has a choice of several trade named products all 
of which owe their activity to ergonovine The work, of Adair 
and others has proved the increased oxytocic activity of this 
drug and its effect upon the parturient uterus Contraction 
is rapid and the entire organ becomes firm and hard retaining 
this consistency for some hours 

It has been shown that ergonovine does not cause marked 
contraction of the cervix so that theoretically it may be admin 
istered before the expulsion of the placenta without danger of 
imprisoning this structure but from the intensity of the ob 
served contraction I have feared this accident and accord 
ingly utilize the older preparations before the placenta is born 
giving ergonovine immediately after 

Beecham in this clinic has shown that the continued ad 
ministration of ergonovine for three or four days after delivery 
markedly reduces the period of sanguineous lochia as well as 
maintains the uterus in firm contraction Its use in this manner 
is advised 

ACTIVE TREATMENT OF POSTPARTUM HEMORRHAGE 
The immediate management of bleeding after delivery may 
be summed up in three words — haste packing transfusion 
The necessity for haste is demonstrated by the fact tha f 
in the fatal cases of postpartum hemorrhage studied by the 
Philadelphia County Medical Society s Committee on "Maternal 
Welfare the average time interval between the beginnning of 
the bleeding and death was five hours In most of these cases 
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active treatment was not begun until the blood loss became 
alarming In a number of these cases the committee felt that 
more prompt and energetic measures might have prevented the 
fatal termination 

In this connection it must be remembered that parturient 
women often withstand 1 considerable degree of hemorrhage 
without systemic change but suddenly the anemia becomes 
acute and collapse air hunger and cardiac failure supervene 
Therefore one should not pursue a policy of watchful expec 
tancy m the management of postpartum hemorrhage but 
'igorous treatment should be instituted as soon as it becomes 
evident that the hemorrhage is excessive in amount 

Packing — Gauze packing the strips being 4 inches wide 
and 4 yards long, made of 4 thicknesses of gauze with the sel 
vage turned in, is the first line of defense against postpartum 
hemorrhage Such packing sterilized and contained in large 
glass tubes jars or cans should be a part of the armamentarium 
of every obstetrician either for home delivery or in hospital 
Whenever pituitnn and ergot, given immediately after the 
completion of the third stage of labor fail to control the bleed 
*ng the uterus should be firmly packed from fundus to cervix 
the packing held in place by a firm vaginal tamponade of the 
same material 

Many men hesitate to pack the uterus except under stress 
°f dire necessity fearing infection In my own experience I 
have very rarely noted any ill effects from this procedure and 
may say that while I have never regretted employing it I 
have often wished I had done so more promptly 

Uterine packing is a formal procedure to be performed with 
an aseptic and most careful technic If at home the patient 
should be drawn across the bed buttocks resting on the edge 
of the mattress if in hospit d the work should be done on the 
delivery table 

If the patient is incooperative ami rcicts easily to pain a 
light anesthesia ma> t* necessary but this is rarely the case 
\\ ith the patient m the lithotomy position the legs either 
held in stirrups or supported by attendants the entire puden 
dal region is meticulously scrubbed as though for delivery 
After draping the operator aseptic and gloved introduces a 
hand into the uterus and explores its cavity seeking retained 
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portions of placenta, possible rupture of the uterus and in 
the process, removing all blood clots 

The hand is then withdrawn and reenters the uterus with 
the end of the strip of packing held in the fingers The tube 
or jar container is placed close to the buttocks so that the gauze 
will flow freely from its mouth and the uterus is gently but 
firmly packed with the hand An assistant palpating the 
fundus through the abdominal wall and holding it steadv, is a 
valuable aid but this is not essential 

When the uterus is firmly packed the end of the game i> 
allowed to protrude from the vulva and is cut off Another 
firm pack is then inserted into the vagina, filling this ca\ity 
A tight abdominal binder to which is attached a T bandage 
completes the operation Some obstetrician prefer to u«e 
dressing forceps or a Holmes packer but in my own experience 
nothing is so satisfactory is the hand The patient is then 
returned to bed, the foot elevated and external heat applied 
In certain severe cases there is a leakage of blood through the 
packing within an hour or so and in such instances the pack 
should be withdrawn and the entire process repeated At this 
time a hot uterine douche of sterile water possibly fortified 
with a mild antiseptic and of a temperature of 110° to 112° F 
is often of great value both in stimulating the uterus to eon 
traction and in washing away accumulation of blood clots 
The packing may be remoxed safely m twenty four hours 
m most cases preparation being made to repack if necessary 
as is very infrequently the case 

Transfusion and Fluid Replacement — As soon as ma) 
be, comcidently with the packing if possible the woman is 
given fluids intravenously Blood of course is the choice but 
in home deliveries and even in hospitals with small house staffs 
some delay unavoidably occurs while donors are being a=> 
sembled bloods matched and typed and the like During the 
interval glucose in 10 per cent solution gum acacn solution 
tr lacking these normal saline may be given in sufficient 
nnvouwt to supply the fluid loss 1000 cc bein^ a stand ird dos 
,j, e — more if necessarv 

Every effort must be made to eture blood for truisfusion 
and the obstetrician confronted with this perilous complication 
of labor during a home delivery should at once summon skilled 
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and abundant help to assist in the various measures demanded 
>1 a life is to be sa\ed 

The importance of prompt transfusion cannot be overes 
ated and the favorable results of this procedure are in 
■aost direct ratio to the time interval betw een the blood loss 
and us replacement 

Other Measures to Control Postpartum Hemorrhage 
~~ fce discovery of and prompt repair of laceration of cervix 
an perineum which may cause serious hemorrhage is so ob 
V 0Us a ma tter that it requires but little comment Observation 
0 cerVlx either with a speculum or by utilizing the finger 
<> distend the vagina and expose the cervix to view will at once 
isdose a bleeding vessel as will a scrutiny of the pelvic floor 
Im pie ligation of the bleeding point or a formal repair of the 
ac Wation will at once stop the bleeding 

dewing the cervix shut over packing has been practiced but 
ave had no experience with this procedure Occasionally in 
extremely resistant cases hysterectomy must be performed 
j ien other measures fail This is a desperate remedy for 
esperate situations and all too often results in disaster the 
a -dy exsanguinated woman being unable to withstand the 
snock and trauma of a major abdominal operation How 
ever this procedure has its place but certainly a small one 
It has been proposed to clamp or ligate the uterine arteries 
Vla t^ e vagmal vault as in the initial steps of a vaginal hyster 
e ctomy j n th e hands of a trained operator this plan offers 
ce rtam attractions but I have never had occasion to employ it 
and cannot speak from experience 

The use of Momberg s band which is a tourniquet applied 
around the body and tightened to a degree sufficient to com 
P r ^s the aorta seems impracticable to me and is not advised 
The after care of patients who ha\e suffered from severe 
Postpattum hemorrhage consists in frequently repeated blood 
transfusions generous feedings maintenance of body heat 
heihatmics and sunshine The administration of ergonovine 
•n some form should be continued for several days 

If one were to summarize the management of this danger 
°us and con mon complication of childbirth tht words which 
°P*ned this di cussion of active treatment might well be 
repeated — haste packing and transfusion 
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CANCER OF THE LARYNX 

Cancer of the larynx is curable in 82 per cent of the cases 
^ clearly demonstrated by our statistics yet gross statistics 
j ow ^at 90 per cent of the patients with cancer of the larynx 
rfle of the disease 

The reason for this apparent paradox is that most of the 
patients do not come in for treatment in the potentially curable 
stage of the disease Of the last 200 patients that came to 
this clinic with cancer of the larynx only 38 came in the cur 
able stage The chief reason for this deplorable state of affairs 
,s that the frequently malignant nature of chronic hoarseness 
,s not generally recognized 

We shall consider 3 cases illustrative of the subject of 
“ncer of the larynx 

Case I — A man sixty years of age gives a history of 
hoarseness of two years duration At first it was intermittent 
hut recently it has been quite constant There is slight dysp 
ne a and wheezing on exertion The patient dates all his 
trouble from an acute laryngitis accompanying an attack of 
the grippe six months ago but close questioning reveals the 
fact • 
befo 
for c 

Examination with the laryngeal mirror shows a fungating 
ulcerative lesion on the left side of the larynx 

Palpation reveals no gross adenopathy, but there is a 
suspicious sensation on deep palpation under the left sterno 
cleidomaxtoid muscle On careful palpation we find decided 
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c\ idcnce of thickening and Might corn exity of the usually flat 
or slightly concave thyroid cirtihge This com exit} is on the 
left side and is noted particularly in contrast to the right side 
which seems normal The patient admits that the convexity is 
tender when we press upon it 

The patient having been c ent out we may consider the 
question 

What are the diagnostic possibilities* 

One thing is certain from palpation, that thickened tender 


We have here a fungating ulcerative lesion In 99 per 
cent of the cases such lesions are in one or more of three 
groups, cancer, syphilis, tuberculosis 

How Shall we differentiate them? 

They can always be differentiated easily quickly and con 
dusively by biopsy There are certain diagnostic steps, how 
ever, that should be taken first and these should be done by 
the family physician or under his supervision The two things 
are the determination as to the existence of active tuberculous 
and latent syphilis When this patient came we inquired of 
the family physician as to these possibilities He said in effect 
that he had known the patient all his life and was sure there 
was nothing of this kind to be considered W e were not sur 
prised to find a strongly positive serologic reaction denoting 
systemic syphilis This does not mean that the laryngeal 
lesion is necessarily syphilitic but it always calls for post 
ponement of biopsy until a course of antisyphihtic treatment 
has been given 

In this case we hive uncovered several phases that are im 
portant from the point of view of general practice 

First when a patient is hoarse we should always think of 
cancer, tuberculosis and syphilis and we must not rest until 
the differentiation has been made The sooner it is made the 

Second when a man is hoarse the larynx should be care 
fully palpated externally It is very well to feel for lymph 
odes but the palpation of Adams apple should never be 
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neglected If we find swelling and tenderness of the thyroid 
or cricoid cartilages perichondritis is probably present, but 
we must not stop our diagnostic researches there Perichon 
dritis is usually secondary to cancer, syphilis or tuberculosis 
All other possibilities are exceedingly rare and are not to be 
considered unless the big three are definitely decided in the 
negative after use of every diagnostic means we possess 

Third when an adult patient comes in with hoarseness 
cancer should be suspected, but in such cases syphilis and 
tuberculosis are first to be excluded and this is best done by 
the family physician 

Fourth under these circumstances the family physician 
should not rely upon accumulated knowledge of the patient s 
medical history but should make a thorough examination As 
in this case, the patient may have gone elsewhere for the treat 
ment of a venereal infection 

Case II — -This patient is about to be discharged He was 
sent in for laryngectomy because of a supposed cancer of the 
larynx He had and still has an extensive fungating ulcerative 
lesion involving the right cord We did not do a laryngectomy 
because biopsy demonstrated the lesion to be tuberculous Our 
colleagues in the Department of Diseases of the Chest have 
demonstrated the presence of a nonaggressive but unmistakable 
pulmonary tuberculosis This alone would not be conclusive 
evidence that the laryngeal lesion is tuberculous there would 
he no certainty that carcinoma was not present as the sole 01 
Part of a mixed lesion But the existence of the pulmonary 
tuberculosis corroborates the histologic diagnosis of laryngeal 
tuberculosis, and, most important, it constitutes the basis for 
treatment This patient is going to a sanatorium where he wall 
he put upon a strict antituberculous regime including twenty 
hours out of each twenty four of rest in bed outdoors or under 
outdoor conditions The only laryngeal treatment indicated in 
this case is a regime of silence, the patient writing everything 
he has to say except for about 20 words a day spoken in a 
ow tone to his medical attendant, by way of a little gentle 
motion for his arjtenoids If the pulmonary lesion gets well 
the laryngeal lesion will also 

Th s cn«e illustrates the importance of biopsy in cases of 
17-113 
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evidence of thickening md slight convexity of the u uallj fiat 
or slightly concave thyroid cartilage This convent) is on the 
left side and is noted particularly in contrast to the right side 
which seems normal The patient admits that the convexity is 
tender when we press upon it 

The patient having been sent out we may consider the 
question 

What are the diagnostic possibilities? 

One thing is certain from palpation that thickened tender 


laryngeal condition 

We have here a fungating ulcerative lesion In 99 per 
cent of the cases such lesions are in one or more of three 
groups, cancer, syphilis tuberculosis 
How shall we differentiate them 5 
They can always be differentiated easily quickly and con 
clusnely by biopsy There are certain diagnostic steps how 
ever, that should be taken first and these should be done by 
the family physician or under his supervision The two things 
are the determination as to the existence of active tuberculosis 
and latent syphilis When this patient came we inquired of 
the family physician as to these possibilities He said in effect 
that he had known the patient all his life and was sure there 
was nothing of this kind to be considered We were not sur 
prised to find a strongly positive serologic reaction denoting 
systemic syphilis This does not mean that the laryngeal 
lesion is necessarily syphilitic but it always calls for post 
ponement of biopsy until a course of antisyphilitic treatment 
has been given 

In this case we have uncovered several phases that are im 
portant from the point of view of general practice 

First when a patient is hoarse we should always think of 
cancer, tuberculosis and syphilis and we must not rest until 
the differentiation has been made The sooner it is made the 

^Second when a man is hoarse the larjnx should be care 
fullv palpated externally It is very well to feel for lymph 
nodes bed the palpation of Adams apple should never be 
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neck and gastrostomy for feeding through the abdominal wall 
will be necessarj if radiation is not employ ed , and may become 
necessary m case of recurrence 

,S 3 Sat * P ,cture But " e must nQt tell the patient of 
the depressing outlook It would be cruel to do so Nothing 
is more certain than that a hopeless outlook shortens life and 
makes the remaining days miserable We shall tell the patient 
t at radiation is preferable to operation in her case and that 
is true 


The most important as well as the saddest feature of this 
ease is that this young woman is almost certainly doomed to 
cart y death She now has perhaps, a 10 per cent chance 
of recovery whereas had a diagnosis been made in the curable 
< >tage she would have had an 82 per cent chant e of cure by the 
relatively minor operation of laryngofissure 

|Vhy was the potentially life saving opportunity lost? 
Because during the curable stage of cancer she was treated 
•or chronic laryngitis on an inferential diagnosis without a 
laryngeal examination 


It is very unusual to see carcinoma in a woman and it is 
also unusual to see laryngeal carcinoma m man or woman so 
ear *y ln life as thirty six years 

But it is not unusual to see a patient treated under a mis 
taken diagnosis of chronic laryngitis until the real lesion, a 
cancer, has become hopelessly incurable It is a sad com 


mentary, but only too true that this deplorable calamity is 
relatively common 


In conclusion permit us to say that we have shown you 
•I cases of laryngeal disease one each of cancer, tuberculosis 
and syphilis These are the diseases that the practitioner 
should think of first in all cases of hoarseness in adults be 


cause all are curable if the diagnosis be made early 
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suspected malignant disease of the larynx To ha\e remo\ed 
this man’s larynx without histologic examination of a specimen 
of tissue would have been an awful mistake Yet during the 
recently fashionable advocacy of extirpation of cancer without 
biopsy the larynx did not escape Possibly the taking of a 
specimen in case of mammary cancer may risk dissemination 
but because of the very peculiar lymphatic arrangement m the 
larynx there certainly is no such risk Moreover the loss ol 
a mamma in a patient of cancerous age is no great disaster 
whereas the needless removal of the larynx is a catastrophe do 
surgeon would risk having on his conscience 

Case III — This woman, aged thirty six years, gives a his 
tory of intermittent hoarseness during a period of two years 
On palpation of Adam’s apple we find the thyroid cartilage 
enlarged and tender on the right side On deep pressure 
underneath the right sternomastoid muscle we find a small hard 
lymph node Examination with the laryngeal mirror shows the 
right side of the larynx is filled with an ulcerative furgating 
lesion 

Having sent the patient out we may freely discuss the case 
She had been treated for chronic laryngitis during a period 
of nearly two years by one practitioner after another, 6 10 
all, before coming under the care of the physician who sent her 
in promptly with a tentative diagnosis of cancer of the larynx 
He had already excluded syphilis and tuberculosis We took a 
specimen of tissue and the report has just been received the 
growth is a squamous celled carcinoma grade 4 

It remains only to discuss treatment and prognosis 
Operation is contraindicated because the disease is extrinsic 
and has invaded the base of the tongue near the base of the 
epiglottis Additionally the cancerous process is a very aggres 
sne type, grade 4 histologically A third point is that there 
is adenopathy Operation no matter how radical is utterly 
hopeless fvot only is the operative mortality high but the 
growth is certain to recur 

6 On the other hand radiation using a Coutard series of 
ntcen ray treatments will arrest the growth for a time and 
r0€ ofie r 35 *TiUch as a 10 pet cent chance q( freedom from 
majr ence Palliative tracheotomy for breathing through the 
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ACUTE infections of the soft tissues of the 

NECK 

n) T ”, E nCC ^ ls COm P ose( l of the structures lying between the 
p a ne determined by the b ise of the skull and the lower margin 

f v V aW and by the first nbs 

of de Some ,n f ec t*ons of the throat and soft tissues 

the neck are purely local in origin many are the result of 
Sections elsewhere in the body 
Superficial infections of the skin and subcutaneous tissues 
uch as furuncles and carbuncles are important sources of 
i^-vc processes in the deeper glands Erysipelas with 
red flush and raised irregular borders enclosing islands of 
°nnal s ^ m an( f occasionally blisters should be recognized on 
Sht in order that the effective treatment by x ray should be 
fluted promptly Anthrax actinomycosis blastomycosis 
upus and syphilis are mentioned to remind us to keep them m 
n d hi making a diagnosis In these local infections accurate 
'agnosis is essential before treatment is undertaken In the 
re gion of the nape of the neck the skin is much thicker and 
m uch more closely adherent to the fascia and is poorly supplied 
with blood Hair follicles and sebaceous cysts are numerous 
fis area is constantly exposed to minor traumatisms and 
c 3 nges in surface temperature Tor these reasons furuncles 
an d carbuncles are especially common in this area and are apt 
0 be exceptionally painful Immediate treatment with 1 ray 
as proved almost a specific in the relief of pain and control 
°f the infection If suppuration occurs the pus must be evacu 
a(e£ f In all cases of carbuncles and persistent furuncles re 
Peated blood sugars must be taken If the blood sugar is above 
n °rmal appropriate treatment should be given even though 
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ACUTE INFECTIONS OF THE SOFT TISSUES OF THE 
NECK 

Tjie neck is composed of the structures lying between the 
pane determined by the base of the skull and the lower margin 
01 “j* and by the first ribs 

white some of the infections of the throat and soft tissues 
0 the neck are purely local in origin many are the result of 
'“lections elsewhere m the body 

Superficial infections of the skin and subcutaneous tissues 
such as furuncles and carbuncles are important sources of 
suppurative processes in the deeper glands Erysipelas with 
lls re d fl ush and raised irregular borders enclosing islands of 
uortnal skin and occasionally blisters should be recognized on 
S| ght m order that the effective treatment by x ray should be 
instituted promptly Anthrax actinomycosis blastomycosis 
■upus and syphilis are mentioned to remind us to keep them in 
mmd in making a diagnosis In these local infections accurate 
d, agnosis is essential before treatment is undertaken In the 
r egion of the nape of the neck the skin is much thicker and 
much more closely adherent to the fascia and is poorly supplied 
with blood Hair follicles and sebaceous cysts are numerous 
This area is constantly exposed to minor traumatisms and 
changes in surface temperature For these reasons furuncles 
and carbuncles are especiall> common in this area and are apt 
to be exceptionally painful Immediate treatment with x rav 
has proved almost a specific in the relief of pain and control 
of the infection If suppuration occurs the pus must be evacu 
Ited In all cases of carbuncles and persistent furuncles 
peated blood sugars must be taken If the blood su->ar is a hmL 
normat appropriate treatment should be gnen even tho h 
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true diabetes does not exist, a diabetic regime should be in U 
tuted Until the infection subsides It is necessary to warn these 
patients to have their blood sugar taken after recovery at 
certain mter\als in order to keep it within the normal limits 
as a prophylactic measure against recurrent attacks 

To understand the conduct and modes of extension of acute 
infections m any part of the body, it is essential to note not 
only the origin of the infections and the character of the invad 
ing organisms, but also the peculiarities of the anatomic struc 
ture of the parts imaded This is particularly true in sup- 
purate e processes of the neck where deeply situated pus 
frequently presents i difficult diagnostic problem 

The importance of the cervical fascia in limiting and direct 
mg the spread of pus has long been recognized Undoubtedly, 
infection has i definite origin and spreads along routes deter 
mined by the anatomic architecture of the part Surgeons as 
a whole agree with Havens that “pus does not burrow along 
fascial lines as frequently as the anatomist would have you 
believe ” This impression may arise from the fact that the 
surgeons see patients only after the infection has broken 
through the anatomic barriers 

The space between the superficial and middle layers of 
fascia docs not exist in fact and has no surgical significance 
below the level of the hyoid bone Theoretically, an infection 
m this space could spread into the superior mediastinum but it 
would be more likely to point superficially since the fascrn m 
front of it is very thin 

The visceral space between the middle and deep layers of 
fascia contains all the principal structures of the neck As ft 
communicates directly with the superior mediastinum and 
the axilla Infection within this 'pace may readily spread m 
these areas Abov e the hyoid bone the fascne of the neck form 
their most important lines of cleavage 

The superficial cervical muscular fuscn which tnclo es the 


The fused fascia ascends to the lower border of the man 
dible where it divides into a superficial md a deep layer The 
superficial layer attaches to the periosteum and also covers the 
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masseter muscle It next covers the parotid gland after which 
it fuses with the temporal fascia The deeper division likewise 
reenforces the periosteum of the mandible and ascends upward 
to surround the internal and external pterygoid muscles form 
•ng their fascial coverings 

Above the hyoid bone are thus created several important 
coe eq spaces in which suppurative processes are most com 
moniy encountered These spaces are the submaxillary fossa 
c space of the parotid gland and the space of the mandible 
An additional important space is created between a deep proc 
of the middle fascia and the deep prevertebral fascia known 
'n this situation as the buccopharyngeal fascia This space 
nown as the lateral pharyngeal space is important in deep 
U PPW cervical infections 

Infection of the Lateral Pharyngeal Space — The lateral 
Pharyngeal space is intimately associated with the pharynx 
tonsil parotid and submaxillarv spaces It is pyramidal in 
shape with a base nearly an inch square at the base of the skull 
a nd an apex at the greater cornu of the hyoid bone Laterally 
it is bounded by the parotid gland Medially the superior con 
strictor muscle separates it from the pharynx and tonsil Its 
anterior wall is the internal pterygoid muscle and posteriorly 
the stylopharyngeal muscle and aponeurosis separate it from 
the Carotid artery and internal jugular vein 

Distention of the lateral pharyngeal space produces bulging 
of the lateral pharyngeal wall carrying the tonsil with it 
t-attTal pointing produces lateral displacement of the parotid 
gland and swelling of the side of the face and neck Infec 
bon within the space is separated from the carotid sheath by 
the stylopharyngeal aponeurosis Infection may reach the in 
ternal jugular vein by following the smaller veins which empty 
into it 

The space may be further affected by the fact that an 
elbow of the submaxillary gland projects between the internal 
pterygoid muscle and hypoglossus and contacts the lateral 
pharyngeal space The most common abscess involving the 
lateral pharyngeal space is the peritonsillar abscess — quinsy 
roll owing n streptococcic tonsillitis quinsy is ushered in by 
a chill rise in temperature and severe pain behind the angle 
of the jaw The tonsil is found projecting toward the middle 
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true diabetes does not exist a diabetic regime should be insti 
tuted until the infection subsides It is necessary to warn these 
patients to have their blood sugar taken after recovery at 
certain intervals m order to keep it within the normal limits 
as a prophylactic measure against recurrent attacks 

To understand the conduct and modes of extension of acute 
infections m any part of the body , it is essenUal to note not 
onf> the origin of the infections and the character of the invad 
mg organisms but al o the peculiarities of the anatomic struc 
ture of the parts invaded This is particularly true in sup- 
purative processes of the neck where deeply situated pus 
frequently presents a difficult diagnostic problem 

The importance of the cervical fascia in limiting and direct 
ing the spread of pus has long been recognized Undoubtedly 
infection has a definite origin and spreads along routes deter 
mined by the anatomic architecture of the part Surgeons as 
a whole agree with Havens that pus does not burrow along 
fascial lines as frequent!} as the anatomist would have you 
believe This impression may arise from the fact that the 
surgeons «ee patients only after the infection has broken 
through the anatomic barriers 

The space between the superficial and middle layers of 
fascia does not exist in fact and has no surgical significance 
below the level of the hyoid bone Theoretically, an infection 
in this space could spread into the superior mediastinum but it 
would be more likely to point superficially since the fascia in 
front of it is very thin 

The visceral space between the middle and deep layers of 
fascia contains all the principal structures of the neck As it 
communicates directly with the superior mediastinum and 
the axilla Infection within this space may readily spread in 
the«e area* Above the hyoid bone the fasciae of the neck form 
their most important lines of cleavage 


dose the muscles forming the floor of the subm axillary fossa 
The fused fascia ascends to the lower border of the man 
dible where it divides into a superficial and a deep layer The 
superficial layer attaches to the periosteum and also covers the 
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The fascial in\ estment of the outer surface of the parotid 
gland is dense and resistant, the inner layer is thin and weak 
with a gap existing between the styloid process and the internal 
pterygoid muscle Infection within the parotid gland there 
fore may extend without much difficulty into the submaxillary 
fossa and into the retropharyngeal space The routes are re 
versible in infecting the glands A peritonsillar abscess may 
point in the lateral pharyngeal space and thus infect the 
parotid Infection of the face may spread along the parotid 
duct Ear infection may pass along the lymphatics through 
Santonm’s fissure to reach the parotid The gland may also be 
infected, of course, as a consequence of recurrent obstruction 
of Stensen’s duct Parotitis seems to occur spontaneously fol 
lowing operations and there is no unanimity of opinion con 
ceming those cases which occur postoperauvely Most sur 
geons believe that the infection originates in the mouth and is 
earned through Stensen s duct to the gland in the majority of 
cases In some cases it is hematogenous in origin It most 
commonly occurs following operations on the abdomen or 
gemto urinary tract and in patients who are seriously ill, in 
poor general condition undernourished dehydrated, and show 
poor oral hygiene The dry mouth seems to be a frequent 
precursor of parotitis Curiously enough it is not so common 
after operation within the mouth as after abdominal operations 
ft >s interesting to note that even after local or spinal anes 
thesia parotitis may occur Dr Babcock in a personal com 
mumcation states it occurs as often after spinal as ether 
anesthesia 

The signs of parotitis are painful swelling of one or both 
sides of the face, as in mumps Serum or pus can frequently 
be expressed from the duct 

In the treatment of this particular infection x ray or radium 
has given dramatic results Incision and drainage is becoming 
constantly less frequent Daily dilation of Stensen’s duct has 
been advocated by many surgeons 

Occasionally subacute or chronic inflammation of the 
parotid follows acute infections At the American Oncologic 
Hospital we see a considerable number of parotid swellings due 
to taftawroxatvm These cases are sent to us as, parc,v.d tumors 
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(jf the fauces The mucous membrane covering the pillars of 
the fauces and soft pahte is intensely red and the uvula is 
edematous The condition demands early incision and drainage 
The site of election for opening a peritonsillar tonsil ab- 
scess is 1 cm above the anterior faucial pillar After cutting 
through the mucous membrane spread the incision with a hemo- 
stat after the method of Hilton Ten per cent cocaine will, if 
applied for two minutes to the area give sufficient anesthesia 
Inasmuch as infection of the lateral pharyngeal space ex 
tends in a vertical direction from the base of the shufl to the 
greater cornu of the hyoid bone and often lower, it is occa 
sionally necessary to dram the space externally Dean de 
scribes the best external approach A v ertical incision is made 
in the infrahyoid region along the anterior border of the 
stemomastoid muscle to the level of the cricoid Incision is 
made through the shin and superficial fascia only Blunt dis 
section is emplojed until the space is reached the opening 
may be enlarged upward and downward if necessary 

Retropharyngeal Space — The retropharyngeal space is 
bounded anteriorly by the buccopharyngeal fascia and poste 
norly by the prevertebral fascia 

Retropharyngeal Abscess — Pus which tends to point « 
the pharynx may arise from the pus breaking through from the 
buccopharyngeal space mentioned above it may arise from 
lymphatic nodes in the retropharj nge3l «pace or from caries 
of the vertebrae 

Treatment — \\ ith the exception of the tuberculous abscess 
which should never be opened through the pharyngeal wall 
even when mixed infection is present all other abscesses should 
be drained b> an incision in the pharyngeal wall of sufficient 


Infection of the Parotid Space — Acute parotitis may be 
simple or epidemic pyogenic or suppurative Mumps is a 
simple epidemic self limited infection whose description need 
not be detailed here 

Pyogenic or suppurative parotitis is a serious infection and 
is often a complication of suppuration elsewhere 
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The fascial investment of the outer surface of the parotid 
gland is dense and resistant the inner layer is thin and weak 
with a gap existing between the styloid process and the interna 
pterygoid muscle Infection within the parotid gland there 
fore may extend without much difficulty into the submaxillary 
fossa and into the retropharyngeal space The routes are re 
•versible in infecting the glands A peritonsillar abscess may 
point m the lateral pharyngeal space and thus infect the 
parotid Infection of the face may spread along the parotid 
duct Ear infection may pass along the lymphatics through 
Santorini s fissure to reach the parotid The gland may also be 
infected of course as a consequence of recurrent obstruction 
of Stensen s duct Parotitis seems to occur spontaneously fol 
lowing operations and there is no unanimity o opinion con 
cermng those cases which occur postoperatively Most sur 
geons believe that the infection originates in the mouth and is 
carried through Stensen s duct to the gland in the majority of 
cases In some cases it is hematogenous in origin It most 
commonly occurs following operations on the abdomen or 
geruto urinary tract and m patients w o ^V^d^nd'show 
poor general condition undernourished dehydrated and show 
poor oral hygiene The dry mouth seems to be a frequent 
precursor of parotitis Curiously enough it is not so common 
after operation within the mouth as after 
It is interesting to note that even after local or spinal anes 
, 6 nrcur Dr Babcock in a personal com 

thesia parotitis may occur ~ r 

mumcation states tt occurs as often after sptaal as ether 

anK The S ™ns of parotitis are painful swelling of one or both 
sides of the face as in mumps Serum or pus can frequently 
be exnressed from the duct 

In the treatment of this particular infection x ray or radium 
has given dramatic results Incision and drainage is becoming 
constantly less frequent Daily dilation of Stensen s duct has 
constant y many sur geons 

b ' e ttesionall> subacute or chronic Inflammation of the 
carotid follows acute infectious At the American Oncologic 
Hnemtal lit see a considerable number of parotid swellings due 
to inflammation These case, are sent to us as parotid tumors 
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With the modern refinements of diagnosis including Iipiodol 
injections of the ducts accurate diagnosis of all parotid en 
Jargements can usually be made \ears ago we treated mfec 
tions by milking the ducts and draining the gland by Hiltons 
method Recurrence was common and we were not always 
successful in avoiding the fascial nerve Surgery was of little 
value except in the presence of extensive abscess formation 
Today, treatments by x ray and radium have made incision 
and drainage comparatively a rare necessity 

Infection of the Space of the Body of the Mandible — 
Inferiorly and externally the body of the mandible is reinforced 
by the superficial fascia and muscle insertions while on the 
free buccal surface it is cov ered by mucous membrane 

Infection of the body of the mandible may therefore be 
prone to discharge into the mouth but it may point externally 
into the submaxillarv fossa or involve the sublingual and sub- 
mental muscular tissues 

Infection gams access to the body of the mandible through 
a dead tooth with an alveolar abscess This may result directly 
in an osteomyelitis of the jaw or the infection may break 
through the thin wall of the tooth socket and produce a sub 
periosteal abscess 

When a tooth with an acute apical abscess is extracted three 
possibilities may occur The abscess may dram from the 
socket and the condition clear up The pus may find its way 
into new channels opened by the extraction directly into the 
bone producing an osteomyelitis or the pus may break through 
the thin wall of the tooth socket and he under the periosteum 
forming a subperiosteal abscess 

The two latter conditions unless recognized early wall m 
variably progress and involve the surrounding soft tissues and 
the submaxillary lymph nodes 

A careful history will prevent the surgeon directing lus 
treatment to the results of the infection instead of to the 
source 

Since manv of these cases present themselves at the clinic 
with incision and drainage of the submaxillary spaces I feel 
the treatment of the acute apical abscessed tooth should be 
included in a discussion of infections of the neck 

I have no quarrel with the dentist who advocates removing 
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a tooth m the presence ot the so called gum bod or with 
e one who advises local applications and drainage of the 
abscess prior to the removal of the tooth but I have a definite 
^ornate feeling toward any dentist or surgeon who treats 
“we cases without knowing the pathology present 

wTien a patient presents himself with an acute apical ab 
scess with localized bulging of the periosteum the first and 
01 >ly treatment would be the releasing of this pressure by in 
ttsion and drainage If the tooth is loose or becomes loose 
a na can be removed easily — extract it 

The incision made under local anesthesia should be suf 
ciently free to provide adequate drainage 
failure to recognize the significance of the periosteal ab 
Sc ess has led to the complete loss of the mandible in many cases 
Scarcely a year passes that I have not seen in consulta 
2 or more cases where a sequestrum varying from 2 
aches to the entire half of the mandible has resulted from 
allure to properly diagnose and treat a periosteal abscess 
we are not interested here in a full discussion of osteomyel 
*tis of the mandible and the various etiologic factors causing 
same but are limiting ourselves to the acute apical abscess 
a one as the common offender which can and should be elimin 
a e< * as a cause of this condition 

Fortunately nature comes to the rescue in many cases 
causing a spontaneous rupture of the periosteum and evacua 
■on of the pus before much of the bone has been denuded of its 
Periosteum 

If the periosteum is not destroyed even though most of the 
mandible is lost regeneration is the rule 

Infection of the Submaxillary Space — Infection gams 
access to the submaxillary space from an alveolar abscess 
‘ IOm the soft tissues of the mouth from the lateral pharyngeal 
space or by way of the digastric muscles from a focus of in 
fcction m the middle ear Having established a suppurative 
process in this «pace closed as it is by dense fascial walls 
“ e Products of infection find a line of least resistance back 
ward beneath the mylohyoid toward the ba«e of the tongue 
involving the cellular tissue about the glottis and along the 
vessels which perforate the fascia frequently producing venous 
thrombosis Infection may extend into the parotid gland and 
the retropharyngeal space 
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Aside from the* cases in which submaxiHar> infection in 
volves the tissues of the tongue anti produces anginal s>mp 
toms, there should be no confusion with true Ludwigs angina 
Submaxillary infection is unilateral but may be so massive as 
to mask the original site of infection x Ray treatment is 
again the most potent weapon we possess in aborting and limit 
ing the extent of submaxillary infections When fluctuation 
occurs the proper procedure is incision and drainage 

Ludwig's Angina — -A phlegmonous cellulitis of the floor 
of the mouth, Ludwigs angina has been confused with sub 
maxillary infections Because submaxillary space infection 
occasionally involves the posterior tissues of the tongue and 
produces edema of the glottis an isolated abscess of the base 
of the tongue although an uncommon occurrence may also pro- 
duce the symptoms of angina According to the newer defim 
tions neither of the two processes is true Ludwig s angina 

Infections arising on the inner aspect of the lower lip the 
gingival tissues of the floor of the mouth may pass along the 
lymphatics to the spaces lying above and below the geniohyoid 
muscles The superficial 'pace lies between the gemoglossus 
and the geniohyoid It is bound laterally by the body of the 
mandible and is divided into two compartments by the median 
fascial septum The deeper space between the gemoglossus 
and the mucous membrane contains the sublingual gland In 
fection of this space finds ready exit into the mouth Infec 
tion in the superficial muscular space between the geniohyoid 
and the gemoglossus is in the strictest sense of the word 
Ludwigs angina 

Clmicallj we are not able to make such a definite distinc- 
tion True Ludwigs angina runs a rapid course In less than 
eight to ten hours a comparatively minor swelling of the neck 
becomes a serious surgical problem with a grave outlook 

The patient first complains of pain in the jaw or neck he 
has chills he looks sick from the onset the swelling becomes 
boardlike and involves the sublingual and submental areas 
There is never any fluctuation the tongue is pushed upward 
nd backward causing respiratory embarrassment which is 
further accentuated by the edema of the glottis There is a 
hitish membranous exudate under the tongue and floor of 
the mouth there is stony like hardness of the floor the pa 
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tient holds the mouth open and complains of pain on swallow 
ing The pulse is rapid and thready though the temperature 
may be only slightly elevated or it may suddenly rise and then 
be followed by a dull 

The infecting organisms are anaerobic streptococci hemo 
lytic in type and frequently are gas producers 

Treatment — x Ray 5 per cent erythema dose followed by 
wide incisions the first a midhne incision from the tip of the 
chin to the hyoid bone and from the hyoid bone another 
incision directed outward under the angle of the jaw to the 
end of the indurated area Both incisions are carried through 
the deep fascia The tissues cut as if they were frozen the 
wound gapes and the cut surfaces have the appearance of liver 
tissue gas may escape and the discharge is serous but never 
pushke in character As a rule there is a foul odor present 
If there is any induration of the floor of the mouth the mylo 
hyoid and the anterior belly of the digastric are divided if the 
other side of the neck is involved the same procedure is earned 
out on that side In some cases tracheotomy must be per 
formed to prevent suffocation 

Systemic treatment in the form of glucose 10 per cent 
intravenously or transfusions of blood (250 cc ) should be 
given immediately before during or just after operation 

T'ke. A _,1 * V,« - od .U l_ 1. 


ach 
in tl 

From tne anatomic point of view it is readily seen that 
the tissues of the floor of the mouth may be readily infected 
by dental infections A mandibular root abscess may perforate 
the shell of bone over the tooth Suppurative materials may 
follow the mandibular canal find an emt at the inferior dental 
foramen and pass down the mylohyoid groove beneath the 
periosteum to the sublingual tissues I have also seen it fol 
lowing injury to the Hoot of the mouth and with fractures ol 
the mandible Considering the manj possibilities for infection 
reaching this area it is surprising that Ludwigs angina does 
not occur more often Me see therefore that the fascias of 
the neck are not so important directing the spread of mfec 
tion as they are in creating dead spaces where infect™ II, 
settle and develop mto masstve suppurative p,« e «“ n ^ 
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Aside from the cases in which submatiJbn infection ;n 
voUes the tissues of the tongue and produces anginal symp- 
toms, there should be no confusion with true Ludwig s angina 
Submaxillar} infection is unilateral but may be so massive as 
to mask the original site of infection x Ray treatment is 
again the most potent weapon we possess in aborting and limit 
mg the extent of su bmxxillary infections When fluctuation 
occurs the proper procedure is incision and drainage 

Ludwig's Angina — A phlegmonous cellulitis of the floor 
of the mouth Ludwigs angina has been confused with sub- 
maxillary infections Because submaxillar) *=pace infection 
occasionally involves the posterior tissues of the tongue and 
produces edema of the glottis an isolated abscess of the base 
of the tongue although an uncommon occurrence mav also pro- 
duce the symptoms of angina According to the newer defini 
Hons, neither of the two processes is true Ludwigs angina 
Infections arising on the inner aspect of the lower lip the 
gingival tissues of the floor of the mouth may pass along the 
lymphatics to the spaces l)ing above and below the geniohyoid 
muscles The superficial 'pace lies betneen the gemoglossus 
and the geniohj oid It is bound JateralJ) by the body of the 
mandible and is divided into two compartments b> the median 
fascial septum The deeper space between the gemoglo'sus 
and the mucous membrane contains the sublingual gland In 
fection of this 'pace finds read) exit into the mouth Infec 
tion »n the superficial muscular 'pace between the gemohvoid 
and the gemoglossus is m the strictest sense of the word 


Ludwigs angina 

Clinical!) we are not able to make such a definite distmc 
tion True Ludwig s angina runs a rapid course Tn less than 
eight to ten hours a comparative!) minor swelling of the neck 
becomes a serious surgical problem with a grave outlook. 

The patient first complains of pmn in the jaw or neck he 
has chills he looks sick from the onset the swelling becomes 
baardbke 3rd involves the sublingual and submental areas 
There is never any fluctuation the tongue is pushed upward 
and backward causing respiratory embarrassment whic i 
further accentuated by the edema of the glottis There is a 
whitish membranous exudate under the U*jP* «■“* floor o, 
the mouth there is ston> hke hardness of the floor the pa 
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infectious process epidemic in nature which affects the cer 
vical glands early in its course and then extends to the ultra 
abdominal glands and to the spleen 

The acute symptoms subside in about a week or ten days 
and the glands are rarely palpable in the course of a month 
It is mentioned so one may have it in mind before concluding 
that one is dealing with an adenitis from infected tonsils etc 
Acute Thyroiditis — An acute thyroiditis is due to bacte 
rial invasion of the glands and is comparatively rare It may 
develop in a normal thyroid but is more likely to occur in a 
gland the site of a goiter 

Infection is usually hematogenous in origin but may result 
from direct extension from neighboring structures or by a 
penetrating wound 

At onset there is malaise fever and rigor pain is felt in 
the neck and is accentuated by swallowing or pressing over the 
gland Constitutional effects are often severe and delirium is 
frequently present If the swelling is marked hoarseness and 
cough followed by difficulty in swallowing soon manifest them 
selves While it usually subsides with local treatment and 
brief * ray exposures abscess may form and unless it is 
promptly recognized and drained it may rupture into the 
trachea esophagus or the mediastinum 

The keynote of treatment of infections of the soft tissues 
of the neck is correct diagnosis 

The roentgen ray has proved of such definite value that it 
should be our first thought Results are outstanding in fur 
uncles carbuncles particularly carbuncles of the face parotitis 
erysipelas cellulitis lymphangitis and aden tis Treatment in 
the early stages allow 5 man> infections to subside w ithout sup 
puration Pain disappears rapidly Roentgen ray therapy 
should entirely replace poulticing 

The rules gov erning the use of x ray arc definite W e 
secure our most satisfactory results by the use of light dosage 
Five per cent of an erythema dose with low voltage (100 kilo 
volts) and filtration with from 1 to 4 mm of aluminum is often 
sufficient to abort a superficial infection and rarely needs to be 
repeated more than once or tivvee 

We wish to record here that xraj treatments should be 
given bj i competent roentgenologist but the patient should 
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most important of these spaces are located above the level of 
the hjoid bone 

Lymphatics of the Neck —Since the lymphatics of the 
neck are always involved in infections of the head, a knowledge 
of the parts which various chains of neck glands dram is a 
valuable adjunct to the surgeon in locating the original form of 
infection tn cases presenting no other obvious pathology 

The lymphatics of the neck are both superficial and deep, 
the former nodes communicating with the latter They are 
divided into two sets (1) Transverse which includes the sub 
mental, submaxillary, superficial, upper cervical, posterior, 
auricular, and the occipital (2) Longitudinal This group 
consists of the nodes following the great vessels, viz , the ante 
nor cervical-, and the posterior eervicals 

The submental dram the lower lip, the chin, and anterior 
part of the floor of the mouth 

The submaxillar} drun the lips, nose, floor of the mouth 
gums, anterior portion of the tongue and side of the face The 
superficial upper cervical chain drain the area of the scalp 
behind and above the ear The superficial occipital when en 
larged should make one suspect syphilis 

The anterior cervical nodes and posterior cervical ma> 
become enlarged following the enlargement of any of the above 
mentioned sets as they are in direct communication with them 
They are frequently enlarged from tuberculosis and carcinoma 
involving the structures of the head or neck 

Lymphangitis — Infectious process anywhere in the head 
and neck ma> cause inflammatory reactions in the cervical 
lymphatic vessels 

The degree of inflammation depends upon the virulence of 
the organism present and the resistance of the patient When 
the original focus of infection is found and cured the inflam 
mation of the lymphatics disappears 

At times a frank abscess may develop following a peri 
lymphangitis and must be drained This however occurs 
rarely 

W e have found x raj over these inflamed glands a valuable 
adjunct in restoring them to normal ifter treating the original 
focus of infection 

Infectious mononucleosis I Pfeiffers disease) is a specific 
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infectious process epidemic in nature which affects the cer 
vital glands eaily m its course and then extends to the mtra 
abdominal glands and to the spleen 

The acute symptoms subside in about a week or ten days 
and the glands are rarely palpable in the course of a month 
It is mentioned so one may have it m mind before concluding 
that one is dealing with an adenitis from infected tonsils etc 
Acute Thyroiditis — An acute thyroiditis is due to bacte 
rial invasion of the glands and is comparatively rare It may 
develop m a normal thyroid but is more likely to occur in a 
gland the site of a goiter 

Infection is usually hematogenous in origin but may result 
from direct extension from neighboring structures or by a 
penetrating wound 

At onset there is malaise fever and rigor pain is felt in 
the neck and is accentuated by swallowing or pressing over the 
gland Constitutional effects are often severe and delirium is 
frequently present If the swelling is marked hoarseness and 
cough followed by difficulty in swallowing soon manifest them 
selves While it usually subsides with local treatment and 
brief * ray exposures abscess may form and unless it is 
promptly recognized and drained it may rupture into the 
trachea esophagus or the mediastinum 

The keynote of treatment of infections of the soft tissues 
of the neck is correct diagnosis 

The roentgen ray has proved of such definite value that it 
should be our first thought Results are outstanding in fur 
uncles carbuncles particularly carbuncles of the face parotitis 
erysipelas cellulitis lymphangitis and adenitis Treatment in 
the early stages allows many infections to subside without sup 
puration Pam di appears rapidly Roentgen ray therapy 
should entirely replace poulticing 

The rules governing the use of x ray are definite We 
secure our most satisfactory results by the use of light dosage 
Five per cent of an erythema dose with low voltage (100 kilo 
volts) and filtration with from 1 to 4 mm of aluminum is often 
sufficient to abort a superficial infection and rarely needs to be 
repeated more than once or tiwce 

We wish to record here that x ray treatments should be 
given b> a competent roentgenologist but the patient should 
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remain under the care of the surgeon, as surgical intervention 
may become necessary at any time In no place In the body is 
more judgment needed to know when and where to operate 
When pus is present as indicated by fluctuations, it must be 
drained and supportive treatment to the patient must be 
emplojed 
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WOUNDS OF THE ANORECTUM AND THEIR TREATMENT 

Wounds involving the anorectal region are either traumatic 
or surgical in origin Because the latter predominate and can 
in general be controlled a consideration of such wounds their 
types extent, after care methods of and periods for healing, 
possible contaminations and complications, and the conse 
quences to the patient, is essential to the surgeon and will be 
of use to the general practitioner who may be called upon for 
the after treatment of such cases 

TRAUMATIC WOUNDS 

Traumatic wounds of the anorectum may be classified in 
their general divisions as burns abrasions lacerations, punc 
tore perforation and rupture The most frequent cause of 
bums would be the use of local applications which are too hot, 
or enemas or any* other injections, especially oil, of too high a 
temperature Also to be mentioned are those resulting from 
the use of * ray and radium Abrasions, lacerations, puncture, 
Perforation, rupture may result from any of the following 
causes 

1 Foreign Bodies — (a) Swallowed as pins, tacks, coins, 
false teeth glass fruit stones, etc When objects such as 
these pass through the gastro intestinal tract, a frequent site of 
lodgment is the sigmoid or rectum, with its convolutions and 
Pockets Such stasia may result in pricking or puncture from 
sharp objects, abrasion or laceration from the movement of 
tough sinface or large objects, abscesses from inflammation or 
rupture from prolonged pressure (6) Forming vnthtn the 
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intestine, such as accumulations of seeds (enteroliths), chem 
•cals, taken either m food or water or as drugs, such as lime 
or bicarbonates (coproliths), or particles of hardened fecal 
material (fecaliths) An> of the^e ma> cau e traumatic injury 
in the same manner as other foreign bodies passing through 
Ibe ahmentat) canal (c) Inserted per onutrt This class of 
objects includes instruments used either for examination or 
treatment, as bougies, proctoscopes, enema tips, thermometers 
w hich if inserted carelesslv , too forcibly , hastily, or vnthout due 
regard for possibly diseased tissue, may lacerate, puncture 
perforate or rupture the intestinal wall A1 o, enemata if 
allowed to flow too forciblj , maj pierce weakened membranes 
In this division, too, are the various objects inserted by pa 
tients themselves or their fnends, as a joke, as a means of 
“treating ’ constipation, hemorrhoids, etc , or for «exual per 
version In such cases, the shape of the object, its position or 
mo\ement, the pressure it exerts, or the manipulation neces 
sary to remove it maj quite easilj result in damage to rectum 
or sigmoid ( d ) Bullets and fragments of shot or «hell some 
times damage the rectum, but usually as such objects enter 
through this area they pass on up through the rectum to wreak 
their greatest havoc in the abdominal cavity Thej are rarelj 
found embedded in the rectal walls 

2 Falls — \ fall on a narrow or pointed object resulting in 
impalement may damage the anus and rectum considerablj 
Also, a very forceful fall on a flat surface or a kick or other 
heavy blow, maj cause abrasion sloughing or even rupture 
Crushing blows resulting in fractured pelvio bones almost in 
variably cause perforation of the gut 

3 Strain — This more frequentlj causes rupture than is 
commonly imagined Such ruptures are of two tj-pes 


( Coughing 
Defecation. 
LnecpUinoA 


I Lifting 

(6) Trauma ( c j p re5SUie / Pneumatic fco«e 


Accidents in industries which make use of the air pressure 
hose are not infrequent the result either of careless handling 
or a practical joke 
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Treatment — For the superficial tjpes, that may be encoun 
tered in other parts of the body, such as abrasions, burns, and 
surface lacerations, the treatment is the same as that employed 
when they occur elsewhere, modified somewhat by the fact 
that the perianal skin is constantly contaminated by the bac- 
teria found in the feces, as well as those usually present m and 
on the skin Superficial wounds should not be closed tight by 
sutures or occlusive dressings, but if sutures are required they 
should be interrupted and widely spaced Suture material that 
is nonabsorbable is preferable If the patient is ambulant it 
is ne\er advisable to use stiff sutures, such as wire, silkworm 
gut, or the various synthetic dermal sutures, because of the 
discomfort The material of choice is silk or linen 

The intrinsically more serious wounds, as punctures, per 
forations, and ruptures, are divided for purposes of treat 
ment into two classes those below the peritoneal reflection and 
those above it It will be realized that determination of the 
«act location and extent of injury is most important A his 
lory as exact as possible must be obtained and the examina 
tion must be methodical First any external wound must be 
inspected then retracted and probed gently to ascertain its 
depth and whether or not the peritoneal cavity has been pene- 
trated or any pelvic organ damaged especially the bladder 
Escape of pus, feces or urine through any wound is, of course, 
a danger flag Second gentle proctoscopy should be per 
formed, and third if necessary and practical roentgenographic 
examination may be useful It should be remembered that 
extensive external injury does not necessarily predicate severe 
internal injury nor, conversely does a small external wound, 
or even the absence of shock or hemorrhage, justify a diagnosis 
of slight internal damage The general condition is also an 
important indication 

Treatment, to be most effective should be prompt In 
wounds below the peritoneal reflection thorough debridement 
of the area and establishment of adequate drainage with care 
as to cleanliness in the after treatment will usuallj achieve 
satisfactory healing However for severe or extensive injuries, 
which mav require a protracted period for healing such as 
bullet wounds colostomy is generally recommended to pro 
tect the area from the contamination and irritation of fecal 
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intestine, such as accumulations of seeds (enteroliths) chem 
•cals taken either in food or water or as drugs such as lime 
or bicarbonates (coproliths) or particles of hardened fecal 
material (fecaliths) Any of the«e may cause traumatic injury 
in the same manner as other foreign bodies passing through 
the alimentary canal (c) Insetted per anum This class of 
objects includes instruments used either for eTamination or 
treatment as bougies proctoscopes enema tips thermometers 
which if inserted carelessly too forcibly hastilv or without due 
regard for possibly diseased tissue may lacerate puncture 
perforate or rupture the intestinal wall Also eneniata if 
allowed to flow too forcibly may pierce weakened membranes 
In this division too are the \anous objects inserted by pa 
tients themselves or their friend as a joke as a means of 
treating constipation hemorrhoids etc or for sexual per 
version In such cases the shape of the object its position or 
movement the pressure it exerts or the manipulation neces 
sary to remove it may quite ea ily result in damage to rectum 
or sigmoid (d) Bullets and fragments of shot or shell some 
times damage the rectum but usually as such objects enter 
through this area they pass on up through the rectum to wreak 
their greatest havoc in the abdominal cavity They are rarely 
found embedded in the rectal walls 

2 Falls — A fall on a narrow or pointed object resulting in 
impalement may damage the anus and rectum considerablv 
Also a very forceful fall on a flat surface or a kick or other 
heavy blow may cau e abrasion sloughing or even rupture 
Crushing blows resulting in fractured pelvio bones almost in 
variably cause perforation of the gut 

3 Strain — This more frequently causes rupture than is 
commonly imagined Such ruptures are of two types 

{ Coughing 

Defers turn 
Unexplained 

f Lifting 

(b) Trsumat c < p_. 5U ~ / Pneumat c to e 

| Fre re ^ re tain»d fore gn bo die 

Accidents in industries which make u«e of the air pressure 
hose are not infrequent the result either of careless handling 
or a practical joke 
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Treatment — For the superficial types that may be encoun 
tered m other parts of the body such as abrasions burns and 
surface lacerations the treatment is the same as that employed 
when they occur elsewhere modified somewhat by the fact 
that the perianal skin is constantly contaminated by the bac 
tena found in the feces as well as those usually present in and 
on the skin Superficial wounds should not be closed tight by 
sutures or occlusive dressings but if sutures are required they 
should be interrupted and widely spaced Suture material that 
is nonabsorbable is preferable If the patient is ambulant it 
is never advisable to use stiff sutures such as wire silkworm 
S u t or the various synthetic dermal sutures because of the 
discomfort The material of choice is silk or linen 

The intrinsically more senous wounds as punctures per 
forations and ruptures are divided for purposes of treat 
ment into two classes those below the peritoneal reflection and 
those above it It will be realized that determination of the 
PTact location and extent of injury is most important A his 
t°ry as exact as possible must be obtained and the examina 
tion must be methodical First any external wound must be 
inspected then retracted and probed gently to ascertain its 
depth and whether or not the peritoneal cavity has been pene 
trated or any pelvic organ damaged especially the bladder 
Escape of pus feces or urine through any wound is of course 
a danger flag Second gentle proctoscopy should be per 
formed and third if necessary and practical roentgenographtc 
Examination may be useful It should be remembered that 
extensile external injury does not necessarily predicate severe 
internal injury nor conversely does a small external wound 
or even the absence of shock or hemorrhage justify a diagnosis 
°f fight internal damage The general condition is also an 
in portant indication 

Treatment to be mo t effective should be prompt In 
Wounds below the peritoneal reflection thorough debridement 
of the area and establishment of adequate drainage with care 
as to cleanliness in the ifter treatment will usually achieve 
satisfactory healing However for severe or extensive injuries 
which mav require a protracted period for healing such as 
bullet wounds colostomj is general!} recommended to pro 
tect the area from the contamination and irritation of fecal 
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passage Here, again, suturing is a debatable question It is 
believed that direct suture is indicated only m wounds of the 
peritoneal portion of the rectum, ordinarily the circumstances 
of each case should decide Ample excision of dead tissue in 
the rectum offers more protection against pelvic cellulitis and 
diffuse gangrene than colo^tomv 

IVounds above the peritoneal reflection are really abdom 
inal cases and require immediate laparotomy, repair, and 
drainage Here the time element is of utmost importance 
Fansler states that in rupture due to the pneumatic hose about 
SO per cent of cases recover if operation is immediate, but if 
operation is delay ed the mortality is over 90 per cent 

Indeterminate cases in which the physician is uncertain 
whether or not the injury extend-, above the peritoneal reflec 
tion, will fall into either of the two categories above after ob- 
servation of the general symptoms Absence of severe abdom 
mal disturbance justifies expectant treatment, and if such a 
condition does not occur for twenty four hours, operation mas 
be considered unnecessary In the presence of acute abdom 
inal symptoms however the case immediately falls into the 
second classification and laparotomy is imperative In doubt 
ful cases, also, x ray with the patient in the erect position will 
show atr under the diaphragm 

OPERATIVE WOUNDS 

Most of the wounds of the anorectal region are those 
resulting from operations These can be classed as those 
that are primarily clean wounds in the sacral region around 
the anus or m the rectum and those that are the result of the 
operative treatment of a condition that is primarily infective 
Under the first group come the wounds resulting from the 
repair of congenital defects of the anus or rectum the removal 
of pilonidal cysts and Sinuses that are not mfecine hemor 
rhoidectomy papillectomy the destruction or removal of intra 
rectal polvps or other tumors proctotomy for stricture and 
the like These wounds are all clean primarily but soon be- 
come infected by fecal contamination 

In the second group are the wounds resulting from excision 
of anal fissure or ulcer excision or incision of fistulae and in 
cision and drainage of abscesses either superficial or deep 
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These wounds ire all primarily infected because the original 
lesion is an infection in general such wounds are quite exten 
sive because the lesions ire large and there is much damaged 
tissue that must either be removed or separated secondarily 
The first principal in the treatment of all wounds in this 
region is adequate drainage The fact that all such wounds 
are primarily infective or quickly become so, means that all 
surgical incisions must be so constructed as to entail the min- 
imum of infection and permit the maximum of cleanliness 
Anatomically this precaution is necessary because the tissues 
about the rectum are soft and loose and tend to fall together 
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to close small defects thereby reducing the size of wounds 
that look adequate when first made \\ hile this tendency to 
mechanical closure is an aid in the healing of large defects 
the disadvantage of premature closure and interference with 
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passage Here, again suturing is a debatable question It is 
believed that direct suture is indicated only in wounds of the 
peritoneal portion of the rectum ordinarily the circumstances 
of each case should decide Ample excision of dead tissue m 
the rectum offers more protection against pelvic cellulitis and 
diffuse gangrene than colostomy 

Wounds above the peritoneal reflection are really abdom 
inal cases and require immediate laparotomy, repair and 
drainage Here the time element is of utmost importance 
Fansler states that in rupture due to the pneumatic hose about 
50 per cent of cases recover if operation is immediate but if 
operation is delayed the mortality is o\ er 90 per cent 

Indeterminate cases in which the physician is uncertain 
whether or not the injury extends above the peritoneal reflec 
tion, will fall into either of the two categories above after ob 
servation of the general symptoms Absence of severe abdom 
inal disturbance justifies expectant treatment and if such a 
condition does not occur tor twenty tour hours, operation may 
be considered unnecessary Jn the presence of acute abdom 
inal symptoms however the case immediately falls into the 
second classification and laparotomy is imperative In doubt 
ful cases also, x ray with the patient in the erect position will 
show air under the diaphragm 

OPERATIVE WOUNDS 

Most of the wounds of the anorectal region are those 
resulting from operations These can be classed as those 
that are primarily clean wounds in the sacral region around 
the anus or in the rectum and those that are the result of the 
operative treatment of a condition that is primarily' infective 
Under the first group come the wounds resulting from the 
repair of congenital defects of the anus or rectum the removal 
of pilonidal cysts and sinuses that are not infective hemor 
rhoidectomy papillectomy the destruction or removal of mtra 
rectal polvps or other tumors proctotomy for stricture and 
the like These wounds are all clean primarily but soon be- 
come infected by fecal contamination 

In the second group are the wounds resultin 0 from excision 
of anal fissure or ulcer excision or incision of fistufae and in 
cision and drainage of abscesses either superficial or deep 
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These wounds ire ill primarily infected becnuse the originil 
lesion is an infection In general such wounds are quite exten 
sive because the lesions ire large and there is much damaged 
tissue that must either be removed or separated secondarily 
The first principal in the treatment of all wounds in this 
region is adequate drainage The fact that all such wounds 
are primarily infective or quickly become so, means that all 
surgical incisions must be so constructed as to entail the min 
ltnum of infection and permit the maximum of cleanliness 
Anatomically this precaution is necessary because the tissues 
about the rectum are soft and loose and tend to fall together 
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to close small defects thereby reducing the size of wound* 
that look adequate when first made While this tendency to 
mechanical closure is an aid in the healing of large defects 
the disadvantage of premature closure and interference with 
drainage before proper healing occurs is very great The ap 
proximation of the w all- of wounds, particularly the superficial 
edges may impn-on bacteria and discharges and cause the 
secondarv breaking down of the area, or a recurrence of the 
condition for which operation was originally undertaken 
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fore rarely develops violent wound infections unless the wound 
is contaminated with organisms to which he has not had an 
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opportunity to develop some degree of resistance Primary 
abscesses or other localized pus collections also develop some 
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focal immumtj m the tissues surrounding them As to «econ 
dar> infection, the dressings and general care in alf wounds 
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must be such that there is no chance of such a development 
This means that cleanliness both mechanical and surgical is 
imperative in the after care Secondary infection will cause 
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a greater local reaction and will invariably delay healing 
Cleanliness and the use of antiseptics are the defense against 
such invasion Mechanical cleansing of the wounds after 
defecation must be gentle and thorough Frequent change of 
dressing and the removal of wound discharges is important 
This means that soon after the operation wet dressings must 
be applied and frequently changed Later in the postoperative 
care, hot sitz baths with the liberal use of soap applied with 
cotton or soft gauze followed by careful drying, is more impor 
tant than the sole use of any of the polychromatic antiseptics 
that are now so popular 

In addition to care in selecting the type of wound and the 
postoperative dressings the routine must include the relief of 
pain and sphincter spasm The generous nerve supply of the 
anal and perianal region means that wounds in this area are 
more painful than those in some other parts of the body With 
stimulation of these pain nerve endings there occurs secondary 
sphincter spasm which increases the pain, thus forming a 
vicious circle that must be broken if the patient is to be made 
comfortable The hypodermic use of morphine postopeiatively 
may be necessary Sometimes the milder analgesics by mouth 
will serve the same purpose A very simple and effective aid 
in the postoperative comfort of the patient is the injection of 
some of the more enduring analgesics in the operative field at 
the time of operation These injections can be used only in 
cases that are not primarily infective Either diothane or the 
oil soluble preparation devised by Morgan under the name 
proctocaine is very satisfactory, and according to our ex- 
perience does not delay healing 

After wounds, begin to heal they must be watched so that, 
if necessary this process may be either hastened or retarded 
Too rapid healing may result in bridging of the wound and 
obstruction to drainage or the development of excessive gran 
ulation ti-sue with bleeding and di-charge and, later, delay in 
the final 'car formation Some wounds become sluggish and 
the heiltng seem-, actually to cease in which case measures 
to stimulate healing mav be necessary The application of 
cod liver oil and radiolatum has been rewarded by good results 
Ttw pmerd ptmopVs. of awowmf wound treatment then 
include 1 1 ) adequate drainage, ( 2 ) pm canon of secondary 




opportunity to develop some degree of resistance Fnmary 
abscesses or other localized pus collections also develop some 


local immunity m the tissues surrounding them As to secon 
darj infection the dressings and general care in all wounds 
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must be such that there is no chance of such a development 
This means that cleanliness both mechanical and surgica is 
imperative in the after care Secondary infection wi» caut;e 
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venting a stenosis This i>. repented nt lenst ever} week until 
healing is complete Only rarely does the presence of excessive 
granulation tissue require the application of silver nitrate 10 
to 20 per cent solution The wound is usually entirely healed 
in about three weeks and after a month the patient can resume 
hard physical labor requiring lifting or straining Ordinarily 
the patient is able to return to work one week after discharge 
from the hospital 

Proctotomy for rectal stricture should be performed only 
in annular type cases The procedure is useless in those with 
long tubular strictures or where the rectum is "pus ridden” 
as is so often seen m active lymphopathia venerea In those 
cases where it is indicated it can usually be done under local 
analgesia the resulting wound being simply a linear in 
cision through the point of narrowing The wound is en 
hrely intrarectal and requires but little postoperative care 
The stools should be kept soft by the use of mineral oil as 
described in the postoperative care of hemorrhoidectomy, and 
the rectum should be irrigated daily with some mild antiseptic 
solution until the wound granulates The patient is better hos 
pttalued for a day or so The postoperative drainage is espe 
cially important in these cases and is best accomplished by the 


those strictures which are within reach of the index finger 
The dilators should have a rounded tip, and a size small enough 
to be passed very easily should always be used first The m 
crease in sizes must be very gradual and no effort should be 
made to dilate the bowel to the normal size These dilations 
should be continued over several months, after which the 
patient must report for periodic examination and dilatation 
until at least a year after operation The majority of inllam 
matory rectal strictures that we see are cases of lymphopathia 
venerea and as a rule the patient does not apply for treatment 
m the early, acute stage, when proctotomy is advisable, but in 
the very late stages In the latter instances there is often a 
'cry long tubular stricture with a very small lumen, for which 
" e believe that the only operation of an> real value is a colos 
tomy, followed in some cases by a perineal excision For these 
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infection, (3) prevention of pain and sphincter spasm and (4) 
measures to retard or stimulate healing Let us see how these 
principles are applied to the actual treatment of the different 
types of postoperative wounds 

Hemorrhoidectomy — At operation the wound* resulting 
from the removal of external or internal hemorrhoid*, either by 
damp and cautery or ligature, should be extended out onto the 
perianal shin for a distance of from one half to three quarters 
of an inch The sides of the wound should converge to meet 
at a point The actual size of the wound will depend upon the 
size of the external hemorrhoidal mass that has been removed 
Such a wound allows drainage from the anal canal and preienb 
healing of the outer portion before the upper rectal and anal 
parts have healed Occasionally, if the outer portion of the 
wound is made very long sutures of chromic catgut or silk 
may be inserted to close it partially If there is evidence ol 
infection the sutures should be removed At the end of the 
operation a small piece of gauze impregnated with vasehn or 
dichloramine T is inserted into the anal canal and dry dressings 
are applied This acts as a wick dram and is removed at the 
end of twenty four hours The area is then cleansed and 
dressings kept moist with hot boric acid solution are applied 
to the perineum They are kept warm by the application of a 
hot water bottle to the outside of the dressing and must be 
changed at least three times a da> Provision for soft bowel 
movements is made by giving mineral oil daily and a dose 
of some laxative as castor oil the evening of the second da> 
The mineral oil is continued until the wounds have entire!) 
healed The first bowel movement takes place with the pa 
tient in bed and using a bed pan The day following he is 
allowed to go to the toilet but is advised not to strain at stool 
After this he is allowed up every day as the erect position aids 
drainage He is given hot silz baths at least three times a 
day, particularly after a bowel movement He is allowed to 
leave the hospital on the third or fourth day but must continue 
the mineral oil and sitz baths at home and return to the office 
or clinic at first every d3y and then every second or third d3> 
until the wound has healed On the tenth postoperative day 
the well lubricated finger or a small metal sound is passed into 
the anal canal in order to break up adhesions thereby pre 
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prevent bridging it can heal only from the bottom by granula 
tion and this is always a slow process After a good bed of 
granulation tissue has formed stimulating drugs such as the 
sulfhydryl groups allantoin or crude cod liver oil may be used 
or the wound may be exposed to ultraviolet light twice or thrice 
weekly Skin grafting may be used but the difficulty of keep 
ing a pressure dressing m place with the patient ambulant 
usually means failure The patient had best be told before 
Operation that the usual length of time for firm healing will 
he from six weeks to two months If he understands this he 
will not be so apt to become impatient and demand that the 
physician resort to unwise procedures to hasten the healing 
This would entail the danger of breaking down the scar which 
the patient wall always interpret as a recurrence of the original 
lesion 

Excision of the rectum as the last stage of an abdomino 
perineal resection results in the most extensive perineal wound 
of any of the lesions that are not primarily infective A1 
though the fecal current has been diverted by a preliminary 
colostomy these wounds always become infected to a greater 
or less degree While a few interrupted nonabsorbable sutures 
are inserted to close the wound and hasten healing adequate 
drainage must always be provided This is usually accom 
phshed by the insertion of a firm pack of gauze enclosed in a 
sheet of rubber dam 

Ischiorectal or pelvirectal abscesses result in the most 
extensive wounds of all the conditions that are primarily infec 
five These lesions may reach a considerable size and as they 
must dram freely to hasten complete recovery the incision 
must be large and a sufficient area of skin must be removed 
at operation to prevent too rapid superficial healing We be 
heve that if packing can be inserted easily and yet will remain 
m place the wound is not large enough \br»ut 50 per cent of 
these patients will have a fistula as a result of the e lesions 
because the infection starts in a crypt at the anorectal line and 
at operation with the swelling of the tissues and consequent 
distortion this tract can only rarely be located The danger 
of a secondary fistula being known it is well to make the 
wound as near the external sphincter but just beyond its outer 
most fibers as the drainage of the most dependent portion of 
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a proctotomy is seldom performed Rectal papilloma or other 
small mtrarectal tumors, when not malignant are usuallj 
removed by electrocoagulation or desiccation and therefore 
require little care The treatment is the same as that men 
tioned in proctotomy so far as the u e of mineral oil and low 
rectal irrigation i a concerned The ca«e must be watched for 
the first week after operation *o that a secondary hemorrhage 
maj no' develop unobserved This is e<peciafly necessary be- 
cause these patients are rarely hospitalized In addition to the 
immediate postoperati\e routine these patients must be in 
structed to return at intenals for the next year or two at 
which time the area involved should be carefully examined for 
any small recurrence since there is always the possibility that 
the growth may have been malignant without showing as such 
at the pathologic examination Should there be any recurrence 
this must be prompt!) destro>ed after a preliminary biopsy 
Pilonidal sinuses or cy«tsare usually excised en masse and 
the wound left open to heal b> granulation Ordinarily these 
wounds are rather extensive and deep They are packed with 
gauze after operation and this packing either removed the 
second dav or allowed to remain in place for four or five days 
Early or late removal is not so apt to cause pain or bleeding as 
removal during the interval These patients are usuafly hos 
pitalized as the anesthetic is either general or spinal but thev 
can be discharged by the third or fourth day The wound 
does not involve the anaf region and the patient is allowed to 
use the toilet therefore the wound is not so apt to become 
grossly contaminated with feces Following the first dressing 
when the packing i a removed the wound is clean ed and lightly 
repacked with sterile gauze Because of its size there is usu 
ally a considerable amount of drainage and this requires daily 
dressings for the first two weeks During this time the wound 
is kept clean and the hair that tends to grow at the wroun 
margin is kept closely shaved as the formation of scar tissue 
in the process of healing tends to draw the wound margins 
down so that unclipped hair nwy act as an irritant 

These wounds seem to heal verv slowly but it must not 
be forgotten that the block of tissue removed is large and 
the wound nearly always becomes contaminated Since the 
upper margins of the around are kept apart in an effort to 
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prevent bridging it can heal only from the bottom by gramila 
tion and this is always a slow process After a good bed of 
granulation tissue has formed stimulating drugs such as the 
sulfhydryl groups allantoin or crude cod liver oil may be used 
or the wound may be exposed to ultraviolet light twice or thrice 
weekly Skin grafting may be used but the difficulty of keep 
mg a pressure dressing in place with the patient ambulant 
usually means failure The patient had best be told before 
operation that the usual length of time for firm healing will 
be from six weeks to two months If he understands this he 
will not be so apt to become impatient and demand that the 
physician resort to unwise procedures to hasten the healing 
This would entail the danger of breaking down the scar which 
the patient will always interpret as a recurrence of the original 
lesion 

Excision of the rectum as the last stage of an abdonuno 
perineal resection results in the most extensive perineal wound 
of any of the lesions that are not primarily infective A1 
though the fecal current has been diverted by i preliminary 
colostomy these wounds always become infected to a greater 
or less degree While a few interrupted nonabsorbable sutures 
are inserted to close the wound and hasten healing adequate 
drainage must always be provided This is usually accom 
plished by the insertion of a firm pack of gauze enclosed in a 
sheet of rubber dam 

Ischiorectal or pelvirectal abscesses result in the most 
extensive wounds of all the conditions that are primarily infec 
tive These lesions may reach a considerable size and as they 
must drain freely to hasten complete recovery the incision 
must be large and a sufficient area of skin must be removed 
at operation to pre\ ent too rapid superficial healing \\ e be 
heve that if packing can be inserted easily and yet will remain 
in place the wound is not large enough \bout SO per cent of 
these patients will have a fistula as a result of these lesions 
because the infection starts in a crypt at the morectal line and 
at operation with the swelling of the tissues and consequent 
distortion this tract can only rarely be located The danger 
of a secondary fistula being known U is well to make the 
wound as near the external sphincter but just beyond its outer 
most fibers as the drainage of the most dependent portion of 
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the abscess will permit This insures d short tract if a secon 
darj operation has to be performed Following drainage the 
wound is packed lightly with a thin strip of \asehn gauze this 
to be removed in twenty four hours Wien the wound has 
been cleaned it may be repacked The external dressings are 
changed three times A day and the wound is thoroughly dressed 
once a day, care being taken to break up bridging tissue by 
means o! dry gauze or a dry cotton applicator The loose pen 
rectal tissues tend to fall together preventing drainage and 
allowing healing of the walls before granulation tissue can fill it 
from the bottom The patient is given mineral oil daily, and 
following the first movement the wound must be carefully 
washed and redressed The patient is allowed out of bed by 
the third day as the erect position aids drainage Hot sitz 
baths are started after the bowel movement and are continued 
three or four times a day thereafter for the first week This 
affords the patient much comfort and keeps the wound clean 
so that healing progresses unhindered Dry dressings can be 
used after the sitz baths are staTted and these are held m 
place by a T binder The wound is dressed at least every 
third day after healing is well begun and until it is complete 
Excessive granulation tissue is removed by diy gauze curettage 
with silver nitrate and in this stage any of the various stimu 
lating applications used in the after-care of the pilonidal 
wounds may be employed 

Wounds resulting from the incision or excision of a fistula 
are also primarily infective but are usually not so deep as those 
consequent upon the drainage of abscesses They al o are 
packed after operation but the packing is removed on the 
second day They are cared for in the same nay as abscess 
cases with one exception where the sphincter muscle is di 
vided as is usually necessary the wound resulting from the 
' repacked after 
divided muscle 
n because they 

both unite to the block of scar ti -ue resulting from the healing 
of the tract If they are kept too far apart the cir area is 
hrge and then even though the muscle contracts properly i 
to larger on one side than the other and cannot clo=e the anal 
canal tightly The result is more or less interference with ine 
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normal defecatory mechanism The postoperative dressings 
include the light packing of the outer portions of the wound 
but the area through the sphincter muscle is only separated by 
the gloved finger and never repacked If the anorectal ring has 
not been divided at operation any severe degree of incontinence 
or interference with the defecatory mechanism is the result of 
improper after care The preliminary wet dressings and the 
sitz baths are used as m abscess cases as is the careful toilet 
after bowel movements 

Postanal infection frequently called anal fissure or 
anal ulcer requires the same postoperative routine as the 
hemorrhoidectomy In these cases the external sphincter muscle 
is either gently divulsed at operation completely or partly di 
vided or one of the lengthily effective analgesics is carefully 
injected These injections must always be made well outside 
the area of the lesion to pre\ent infection from the needle 
The external wound is extended onto the skin to assure healing 
of the anal portion before the external portion This provides 
the necessary drainage The routine of medication to control 
pain wet dressings and later sitz baths together with mineral 
oil to produce soft bowel movements is the same as in the case 
of a hemorrhoidectomy 

The wounds from other anal operations including the re 
moval of hypertrophied papillae and crypts are given almost 
the same care but as these cases are usually not hospitalized 
the patient must be more carefully instructed in order that he 
may give himself proper care at home 

In summary the treatment of anorectal wounds is based 
upon the following principles (1) adequate drainage both at 
operation and postopcrativel> (2) prevention of secondary 
infection so far as it is possible (3) relief of pain and sphinc 
ter spasm (4) stimulating or retarding healing as the indi 
vidual case maj require These principles mav vary somewhat 
in their apphcition in the different cases but furnish the basis 
of all after care following the various oper ilions in proctology 
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the abscess will permit This insures a short tract if a secon 
dary operation has to be performed Following drainage the 
wound is packed lightly with a thin strip of vaselm gauze this 
to be removed m twenty four hours When the wound has 
been cleaned it may be repacked The external dressings are 
changed three times a day and the w ound is thoroughly dressed 
once a day, care being taken to break up bridging tissue by 
means of dry gauze or a dry cotton applicator The loose peri 
rectal tissues tend to fall together preventing drainage and 
allowing healing of the walls before granulation tissue can fill it 
from the bottom The patient is given mineral oil daily and 
following the first movement the wound must be carefully 
washed and redressed The patient is allowed out of bed b> 
the third day as the erect position aids drainage Hot sitz 
baths are started after the bowel movement and are continued 
three or four times a day thereafter for the first week This 
affords the patient much comfort and keeps the wound clean 
so that healing progresses unhindered Dry dressings can be 
used after the sitz baths are started and these are held in 
place by a T binder The wound is dressed at least ever} 
third day after healing is well begun and until it is complete 
Excessive granulation tissue is removed by dry gauze curettage 
with silver nitrate and in this stage any of the various stimu 
Jating applications used m the after care of the pilonidal 


wounds may be employed 

Wounds resulting from the incision or exci ion of a fistula 
are also primarily infective but are usually not so deep as those 
consequent upon the drainage of abscesses They also are 
packed after operation but the packing is removed on the 
second day They are cared for m the same way as abscess 
cases with one exception where the sphincter muscle is di 
vided as is usually necessary the wound resulting from the 
excised fistula must never be tightly packed or repacked after 
the first forty-eight hours The ends of the divided muscle 
do not heal primarily but are able to function because they 
both unite to the block of scar tissue resulting from the healing 
of the tract If they are kept too far apart the scar area is 
large and then even though the muscle contracts properly it 
is larger on one side than the other and cannot clo e the anal 
canal Vhtly The result is more or less interference with the 
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SKIN LESIONS IN SURGERY 
The surgeons were the first dermatologists — excellent ones 
»n some cases — so it is but an evidence of survival value that 
we still find a kinship which attracts many borderline instances 
lo the former rather than the latter specialty Conditions 
which m general present localized swelling tumor formation 
pus collections or such subjective symptoms as pain or throb 
tung are as apt to gravitate to the surgical as to the skin prac 
titioner whether impelled by their own inclination or directed 
hy their family medical attendant 

A visit to a large surgical dispensary by a dermatologist 
°iay readily obtain for him sights of interesting skin conditions 
serve to assist the surgeon m the differential diagnosis of 
puzzling complications and sometimes help in averting im 
Proper treatment at the hands of the student intern or novice 
Comparatively newly recognized are some of the rarer 
fungus and bacterial diseases which affect the skin chief among 
which might be mentioned such conditions as sporotrichosis 
blastomycosis some clinical forms of tularemia actinomycosis 
°r even Madura foot Of these probably the most readily 
recognized is sporotrichosis The error in diagnosis is usu 
ally a confusion of its chain of granulomas with a simple pus 
infection with secondary abscesses springing up along the 
course of the lymphatic vessels draining a single furuncle 
Naturally the more typical the appearance of the sporotnchotic 
lesions the less chance of mistake \\ hen one is aware of the 
existence of such a disease it is not difficult to spot it on 
account of its bizarre character when typically developed 
The earlier it is seen the greater the difficulty in recognition 
A few months ago «uch a case was noted with probably 10 

vSis 
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SKIN LESIONS IN SURGERY 

The surgeons were the first dermatologists— excellent ones 
in some cases — so it is but an evidence of survival value that 
we still find a kinship which attracts many borderline instances 
the former rather than the latter specialty Conditions 
which in general present localized swelling, tumor formation, 
pus collections or such subjective symptoms as pain or throb- 
bing are as apt to gravitate to the surgical as to the skin prac 
litioner, whether impelled by their own inclination or directed 
by their family medical attendant 

A visit to a large surgical dispensary by a dermatologist 
may readily obtain for him sights of interesting skin conditions, 
s crve to assist the surgeon in the differential diagnosis of 
puzzling complications and sometimes help m averting im- 
proper treatment at the hands of the student intern or novice 
Comparatively newly recognized are some of the rarer 
fungus and bacterial diseases which affect the skin, chief among 
which might be mentioned such conditions as sporotrichosis, 
blastomycosis, some clinical forms of tularemia, actinomycosis 
or even Madura foot Of these probably the most readily 
recognized is sporotrichosis The error in diagnosis is usu 
atly a confusion of its chain of granulomas with a simple pus 
infection with secondary abscesses springing up along the 
course of the lymphatic vessels draining a single furuncle 
Naturally the more typical the appearance of the sporotnchotic 
lesions the less chance of mistake When one is aware of the 
existence of such a disease it is not difficult to “spot” it, on 
account of its bizarre character, when typically developed 
The earlier it is «een the greater the difficulty in recognition 
A few months ago such a case was noted with probably 10 
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SKIN LESIONS IN SURGERY 
The surgeons were the first dermatologists — excellent ones 
in some cases — so it is but an evidence of survival value that 
we still find a kinship which attracts many borderline instances 
to the former rather than the latter specialty Conditions 
which in general present localized swelling tumor formation, 
pus collections or such subjective symptoms as pain or throb 
bing are as apt to gravitate to the surgical as to the skin prac- 
titioner, whether impelled by their own inclination or directed 
by their family medical attendant 

A visit to a large surgical dispensary by a dermatologist 
may readily obtain for him sights of interesting skin conditions 
serve to assist the surgeon in the differential diagnosis of 
puzzling complications and sometimes help in averting im 
proper treatment at the hands of the student intern or novice 
Comparatively newly recognized are some of the rarer 


or even Madura foot Of these probably the most readily 
recognized is sporotrichosis The error in diagnosis is usu 
ally a confusion of its chain of granulomas with a simple pus 
infection with secondary abscesses springing up along the 
course of the lymphatic vessels draining a single furuncle 


account of its bizarre character, when typically developed* 
The earlier it is seen the greater the difficulty in recognition 
A few months ago such a case was noted with probably 10 



nodules extending upward from an initial focus on the thumb 
They were regularly spaced and m quite a straight line up the 
forearm With the exception of the last two swellings the) 
had ill been opened and drained b> packing though hut little 
pus had been obtained and no clinical benefit ensued The 
first one or two incisions were possiblj pardonable mistakes 
the later lesions were treated with an increasing degree of 
error However the condition is so rare in the eastern states 
that one should not blame the attendant too greatly 

A much more common condition is tinea kenon seen on 
the scalps of children — inflammatory ringworm A beefy red 
rounded — sometimes «emiglobular — swelling with a base about 
the size of a quarter dollar will he noted to have a number of 
small pustular points appearing at \anous parts of the surface 
I{ lightly pricked and pressed upon but little material can be 
forced out The almost complete hair loss on the surface 
the presence of other lesions of a similar type or more closely 
approaching the usual form of tinea tonsurans history of con 
tagion and presence of the causative fungus should restrain 
one from more radical surgical procedures Frequently not 
only a single deep cut has been made into the swelling but a 
crucial type of incision has been employed These procedures 
only sene to delay resolution m these cases and at best lea\e 
disfiguring scalp scars which are entirely unnecessary as tinea 
kenon usually subsides without permanent trace A similar 
warning applies to the outbreak of erythema nodosum An 
early case with but 1 or 2 lesions deep seated slightly floctu 
ating inflammatory may readily be mistaken for furunculous 
if one is not sufficiently wary or informed A rule with few ei 
ceptions tells us that the disease in question does not break 
down spontaneously to discharge through the skin Con'f 
quently an artificial opening only serves to slow up the usua 
resolving process and is an example of meddlesome surgery 
\Jor should we forget th3t rarely ery thema nodosum is seen on 
the forearms and the same principles ire to be borne m min 


for that location ,, ... 

Syphilis as always must be reckoned with The likelihood 
of attraction of that disease to a traumatized site in a u & 
subject is a constant surgical possibility This may app y 
the late secondary as well as the tertiary cases 
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The dermatologist must bow to the surgeon in regard to 
some of the end results of epithelioma treatment in so far as cos 
metic effects are concerned Too often the patient is left with a 
broad scar as a reminder of radium or electrocoagulation when 
the area could have been excised and but a linear cicatrix fol 
low the treatment If the region is adapted to such a proced 
ure with promise of better appearance to follow by all means 
let excision be employed Unfortunately the common sites of 
the basal celled variety are in situations where the skin is 
stretched too tightly for good plastic effect It must likewise 
he weighed in judgment whether there is an occasional stress 
tvhich will stretch the scar in healing and offset the desired 
result 

The treatment of keloid should belong to the dermatologist 
at least in part It has been the fortune of nearly all of us to 
have observed the unhappy sequel to an excision of one of 
these growths a surprising return with more than accrued 
interest A pea sized lumpy «car with the necessary lozenge 
incisions for its complete removal may return in the shape and 
size of a small fig Where the tendency to hypertrophic scar 
r, ng exists one may rest assured that subsequent trauma will 
E>\e the same stimulus as did the original injury The old 
procedure of seton a distinctlj surgical operation has recently 
been employed in reducing the size of disfiguring scars Horse 
bair silk or fine silkworm gut sutures are run through the 
fibrous tissue in parallel fashion and are moved by pulling 
back and forth daily This is said to afford reduction by drain 
a ge of the interior of the fibrous mass However this may be 
^ have known of several instances in which rapid improvement 
occurred following use of this method The well known use 
of x ray and radium preceding and following excision is still 
probably the most popular course of action As to x ray bums 
the old variety 
of treatment is 
*t a rule not to 

months have elapsed without progress Even so the edges to 
be joined are apt to be of low resistance and unfitted for the 
task of bridging the gap \ large ulceration maj result 

Chronic paronjehia is a condition which does not as a rule 
yield one iota to lotions or salves Its cure ordmanlv is de 
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pendent on either roentgen or radium treatment or removal of 
the nail root While this latter may be accomplished by avul 
sion of the whole nail I have always felt that there was a 
distinct advantage m feat mg the bod} of the nail in place 
until it loosened or was pushed off by the new nail growth 
Under local anesthesia the procedure is usual!} earned out by 


scissors or scalpel and removed The under side ol the flap 
ss scraped free of any granulation tissue which maj be present 
and replaced Sutures are usually unnecessarj disability is 
slight and results are excellent ns a rule For those reluctant 
to indulge in such an operation radiation treatment holds out 
a fair chance of success with no more pain than the presence 
of the inflamed nail fold would account for without treatment 
riantar warts are apt to be the bane of any physician s Jife— 
the dermatologist especial!} All methods of attach base been 
known to fail — all base succeeded on occasion I feel that the 
choice in order of preference is radium electrocoagulation 
x ray and erosion I June known several instances where the 
last mentioned method caused long disability and resulted in 
failure or a e car as painful as the former wart The operators 
were careful competent men of the first rank 

Pea sized rounded swellings usually somewhat elastic to the 
touch are often noted on the dorsal surface of the hands in the 
neighborhood of phalangeal joints or 3t the base of nails 
They occur over the sites of bursae For want of a better 
name they are known as synovial lesions and contain a gelat 
inous materia! Essentially chronic (hev always recur when 
incised and usually when excised x Ray and radium nearly 
always give better results than the surgeon can accomplish by 
the other means 

One of the conditions which try men s souls is the treatment 
of bed sores especially under certain adverse conditions When 
a patient is incontinent with the affected region apt to be 
flooded or soiled at any time barring constant vigilance then 
j* »r® ftrM to the limit The same 
i those bo injured 
losing severe and 
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continuous pressure on some dependent part Prophylactic 
measures are not to be considered, for the dermatologist is 
called in usually when the decubitus is well excavated Either 
side is glad to turn over its treatment to the other and both 
willingly commit it to the nursing staff With all the remedies 
advocated for this condition there is little doubt that nutsing 
care is the outstanding factor 

It is not an uncommon circumstance to observe an erup 
hon usually on the lower leg when a cast is removed The 
patient may give warning that such a complication may be 
expected by complaining of itching while the cast is still in 
place The outbreak is of a scaly nature, inflammatory and 
suggestively rounded in its component parts Undisturbed 

scratching and encouraged by heat, moisture and dark 
ness it will present typical clinical pictures of dermatophy 
tosis Such a patient will almost invariably show evidences of 
athletes foot While fungus forms may be readily demon 
strated in the foot scales they may be absent in the portion 
beneath the cast which not infrequently is a dermatophytid — 
a toxic outbreak simulating the fungus containing eruption but 
nonmfectious Once open to the light and tangible the ap 
pearatices rapidly respond to such banal remedies as sulfur 
iodine and the like in proper strength The ringworm eruption 
must be distinguished from prickly heat and dermatitis from 
pressure rubbing or chemicals employed before the cast was 

applied 

Hampered by an all pervading odor whtch hurts its legit 
•mate uses iodoform is doubly damned when it produces a 
local or even a generalized dermatitis which may perversely 
resemble surgical scarlet fever or a toxic erythema Perplexity 
at noting a redness around a wound packed with iodoform 
gauze may include the thought of erysipelas 

^eces'arv injections of various sera especially tetanus 
antitoxin are fortunately less objectionable from the stand 
point of hive formation than they were at an earlier period 
Improvement in relation to bulk type of incidental protein 
content and occasionally substitution of bovine for equine 
source, has materially diminished the annoy ance to patient and 
surgeon Absence of surface signs or localization to the in 
jected region is the rule rather than the exception nowadays 
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pendent on either roentgen or radium treatment or removal of 
the nail root While this latter may be accomplished by avul 
sion of the whole nail I have always felt that there was a 
distinct advantage in leaving the body of the nail in place 
until it loosened or was pushed off by the new nail growth 
Under local anesthesia the procedure is usual!} earned out by 
two incisions prolonging the line of the sides of the nail in a 
proximal direction thus forming a flap at the root of the nail 
This flap is turned back, and the underlying root cut across by 
scissors or scalpel and removed The under side of the flap 
is scraped free of any granulation tissue which may be present 
and replaced Sutures are usually unnecessary disability 1 
slight and results are excellent as a rule For those reluctant 
to indulge in such an operation radiation treatment hoick out 
a fair chance of success with no more pain than the presence 
of the inflamed nail fold would account lor without treatment 
Plantar warts are apt to be the bane of any physicians life — 
the dermatologist especially All methods of attach have been 
known to fail — all have succeeded on occasion I feel that the 
choice in order of preference is radium electrocoagulation 
x ray and excision I have known sev eral instances where the 
last mentioned method caused long disability and resulted in 
failure or a scar as painful as the former wart The operators 
were careful competent men of the first rank 

Pea sized rounded swellings usually somewhat elastic to the 
touch are often noted on the dorsal surface of the hands in the 
neighborhood of phalangeal joints or at the base of nails 
They occur over the sites of bursae For want of a better 
name they are known as synovial lesions and contain a gelat 
inous material Essentially chronic they always recur when 
incised and usually when excised x Ray and rad urn nearly 
always giv e better results than the surgeon can accomplish by 
the other means 

One of the conditions which tiy men s souls is the treatment 
of bed sores especially under certain adverse conditions When 
a patient is incontinent with the affected region apt to be 
flooded or soiled at any time barring constant vigilance then 
« • —a *r> »he limit The same 
in those so injured 
m posing severe and 
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continuous pressure on some dependent part Prophylactic 
measures are not to be considered for the dermatologist is 
called in usually when the decubitus is well excavated Either 
side is glad to turn over its treatment to the other and both 
willingly commit it to the nursing staff With all the remedies 
advocated for this condition there is little doubt that nursing 
care is the outstanding factor 

It is not an uncommon circumstance to observe an erup 
tion usually on the lower leg when a cast is removed The 
Patient may give warning that such a complication may be 
ex pected by complaining of itching while the cast is still m 
pface The outbreak is of a scaly nature inflammatory and 
suggestively rounded m its component parts Undisturbed 
by scratching and encouraged by heat moisture and dark 
ness it will present typical clinical pictures of dermatophy 
to$is Such a patient will almost invariably show evidences of 
athletes foot While fungus forms may be readily demon 
stated in the foot scales they may be absent m the portion 
beneath the cast which not infrequently is a dermatophytid — 
a toxic outbreak simulating the fungus containing eruption but 
nomnfectious Once open to the light and tangible the ap 
pearances rapidly respond to such banal remedies as sulfur 
•odme and the like in proper strength The ringworm eruption 
must be distinguished from prickly heat and dermatitis from 
pressure rubbing or chemicals employed before the cast was 

applied 

Hampered by an all pervading odor which hurts its legit 
lrr| ate uses iodoform is doubly damned when it produces a 
local or even a generalized dermatitis which may perversely 
resemble surgical scarlet fever or a toxic ery thema Perplexity 
at noting a redness around a wound packed with iodoform 
gauze may include the thought of erysipelas 

iNeces'in, injections of various sera especially tetanus 
antitoxin are fortunatelv less objectionable from the stand 
Point of hive formation than they were at an earlier period 
Improvement in relation to bulk type of incidental protein 
content and occasionally substitution of bovine for equme 
source has materially diminished the annoy ance to patient and 
surgeon Absence of surface signs or localization to the in 
jected region is the rule rather than the exception nowadays 
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pendent on either roentgen or radium treatment or removal of 
the nail root While thi* latter may be accomplished hy avu! 
»on of the trbole nail 1 have always felt that there was a 
distinct advantage in leaving the body of the nail in place 
until jt loosened or was pushed off by the new nail growth 
Under local anesthesia the procedure is usually carried out by 
two incisions prolonging the line of the sides of the nail in a 
proximal direction thus forming a flap at the root of the nail 
This flap is turned bach and the underlying root cut across by 
scissors or scalpel and remoied The under side of the flap 
is «craped free of any granulation tissue which may be present 
and replaced Sutures are usually unnecessary disability is 
*' ' tani 

out 
ence 

of the inflamed nail fold would account for without treatment 
Plantar warts are apt to be the bane of any physicians life— 
the dermatologist e-pecialiy All methods of attach have been 
known to fail — all have succeeded on occasion I feel that the 
choice in order of preference is radium electrocoagulation 
x ray and evasion I have known several instances where the 
last mentioned method caused Jong disability and resulted in 
failure or a 'car as painful a' the former wart The operators 
were careful competent men 0 / the first rank 

Pea-sized rounded swellings usually somewhat elastic to the 
touch are often noted on the dorsal surface of the hands in the 
neighborhood of phalangeal joints or at the base of nails 
They occur over the sites of bursae For want of a better 
name they are known a* svnonal lesions and contain a gelat 
inous material Essentially chronic they always recur when 
incised and usually when excised x Rav and rad urn nearly 
always giv e belter results than the surgeon can accomplish bv 
the other means 

One of the conditions which try men s souls is the treatmen 
of bed sores especially under certain adverse conditions When 
a patient is incontinent with the affected region apt to be 
flooded or soiled at any time barring constant ngilance then 
ones therapeutic resources are taxed to the limit The same 
bolds good >n delirious or demented case* or in those *o injured 
t lat a certain position must be maintained imposing 'ev ere and 
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holder for Oct 1346 
Acromioclavicular dislocation treat 
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Adhesions follow ing operation for frac 
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tumors Aug 1143 
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The usefulness of dyes and highly colored preparations — 
excepting iodine — is still a somewhat clouded subject Color 
is apt to appeal to the psvche and to have virtue ascribed to it 
from its visual qualities alone The profession i-> still in a 
flux as to the effects of such preparations Once swayed 
strongly in their favor many arc found to have reacted to the 
opposite opinion Bactericidal and fungicidal effects are often 
limited by the excellent resistance of the patients tissues for 
the time protecting the parasites against the remedies What 
ever the surgeons experience may be in this respect one 
feature turns me against the highly colored group — the inabil 
it) to carefully watch the signs 0 / the dermatosis 11 hen m 
dehble stains mash the outbreak progress cannot be properly 
observed without several days intermission f ' — 
ment Thi* — e 

f 

0 nullum to progress notation 

t ». uyes otten prove a serious hindrance to diagnosis when 
the case is seen for the first time Many pb» swans artlessly 
paint one of these preparations over the skin exhibits before 
referring a case for opinion thereby adding an obstacle to an 
outbreak which may already be a tax on the dermatologist s 
power to diagnose 
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• Ip epiphyseal injury at Dec 1619 
fractures of physiotherapy in Dec 
, 1*00 

Hippunc acid test Aug 1247 
Hopeless cases at tit u te of doctor in 
Aug 1030 

Humerus lower end ep physeal sepa 
ration Dec 1647 

shaft and upper end fracture* 
physiotherapy in Pec 169* 


ILMUS c 1011 c. appei u v is a u III 
ferentiation Feb 131 
d stal Dec 1705 
reg onal June 763 Pec 1705 
w th abscesses and fistula Dec 
1726 

with multiple lesions first treated 
as suppuratn e appendicitis 
Dec 1728 

with suppurative inguinal lymph 
aden tis Dec 1728 
terminal Dec 1 05 
Ileocecal region tubrrculos s of 
chronic appendicitis and d ffer 
entiation heb 130 
Ileostomy for intractable ulcerative 
colitis June 801 
11 um fractures Dec 1577 
Inc sive fossa April 402 
[ncontinencc of ur ne diurnal in 
women surgical management Oct 
1517 

Incurable d «ease attitude of doctor 
in Aug 10 10 

Industrial neuroses d 3 gnosis April 
547 

treatment April S3* 

Inertia uteri postpartum hemorrhage 
due to Dec 1*82 

Infant newborn umblicus of ds 
eases Aug 118* ‘x-ealso Umbihcut 
of ncxbcrn 

Infant le paralys s correction of de 
formit es of lower extremity in 

Infections acute of soft tissues of 
neck, Dec 1797 
and epiphysrolvsis, A prQ 3*9 
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Traclttresof ccrvvcaj venebtae physnv Gallstones diabetes and June 74} 
w P cc • W* far] fr operations in June 725 

i*n« * physiotherapy m Per, Ganglionectomy celiac for intractable 
rff 3 peptic ulcer Oct 110s 


!«S ' 

0f fa*,* Ru5 «f!) extension in, Pec, Gas gangrene Oct l MS Da 1619 
. , 13 , pro phyla vis Ocl 1386 

01 '“rearm physiotherapy in Dec , treatment. 0<f 1388 

, , Gastrectomy, subtotal, dietarv care 

ol hr p and thigh physiotherapy tn after June 717 

Dec 1,00 place of Billroth I operation in 

ot humerus shaft and upper end June 667 

physiotherapy m £J« 1697 postoperative complications fol 

upper third Dec 1585 low mg June ,0a 

with dislocation 0/ bend of Gastric d spate operation in indica 
femur Dee 1JSS t ions for Aug 917 

without dislocation of head resection technical difficulties June 
of femur Dec IJ93 691 

of ilium Dec 1577 ulcer operation in indications for 

of ischium 2J«c 1S77 A v{ 951 

of jaa physiotherapy ,n Dee ** no — 
of knee leg • 

therapy 1 

of patella / • « « ojj 

adhesions . u pel at ion for symptoms in heart disease June 

Apr it 358 '21 

fascia lata in repair of Aug of chronic appendicitis Feb IJJ 

1221 tract dverticulaof June 779 

un united April 348 obstruction toxemia of treat 

of pelvic ring Dec U75 ment Oct 1J99 

of pelvis Dee 1571 Gaucher s di'ei’e rplenectomv for 

complications and associated *n Ocl 1393 
juries Dec IS79 n h 


of hip and^thigh physiotherapy tn 

of humerus shaft and upper end 
physiotherapy w Dec 1697 
upper third Dec 1585 


of chronic appendicitis Feb 135 
tract d verticuJa of June 779 
obstruction toxemia of treat 
ment Oct 1199 

Gaucher t disease rplenectomv for 
Oct 1393 


vwvemcnt ol spinal cord 
Avt. 1103 
prognosis 4ug 1113 
rehabil tation Aug 1113 
treatment Aug 1109 , 

physical therapy in Dec 1683 | 

practical exercises Dec 1687 J 

specific exercises Dec 1690 
Frontal recess cells April 407 1 

sinuses anatomy of April 40} 
Frosts suture for retraction of lid 
Ocl 1356 

Frostbite Feb 303 
Fungous infections pruritus am due 
to Oct 1417 1421 
Furuncles of neck Dec 1 798 

C.AixaLABDER d seas* of chronic ap 
pend'otis simulating Feb m 
diabetes and June 743 ■ 


ji. util eai saipmgit s. acute fever 
therapv Am 1120 
management of due 11*'' 
Granulation tissue of umbilicus ot 
newborn Av U8 7 
Granuloma of intestine nonspecific 
Dec 1 10» , . 

Granulosa cell tumor of ovary Am 
1153 

I fltwsv s retractor holder Oct 1346 
1 Head injuries Treatment based upon 
I la»s of cerebral dynamics Dec 
I 1661 , ... 

f Ifeal ng of wounds sluggish treat 
1 rnent Ocl J4S7 
I Heart compilations in thyroid surg 
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knee joint operations on con plica 
tions following April 35a 
osteocartilaginous bod es m Aug 

1215 

lateral 1 gawents April 335 
I gaments of fascia lata for repa r 
of Oct 1481 

Kraurosis of penis Aug 1261 
Krukenberg s tumor Aug 1152 


Labor management of in contracted 
pelves April 433 
prolonged management of Feb 


1839 


Liver functional tests in cholecystitis 
Dee 1753 

glycogen fat stores in cholecystitis 
with hepatic insufficiency Dec 
1762 

insufficiency with cholecystitis pre 
operative preparation Dec 1753 
Lobectomy for bronchiectasis Feb 
191 

blood transfusion Feb 210 
closure Feb 209 
drainage Feb 208 
postoperative treatment Feb 
210 

Loose bodies in knee joint Aug 1215 


cacerat ons of cerv x surgical repa r 
Feb 64 

of perineum, third degree surgeal 
repair Feb 63 


nos s of June 895 
operability of June 895 905 
involvement in thyroid surgery 
Oct 1536 

151 


Laryngeal nerve injury prevention 
in thyrod surgery Oct 1301 
Larynx carcinoma of Dec 1791 
La» Coucvosers June 755 
Leg fractures of physiotherapy in 
Dec 1702 

Le omyoma of ovary Aug 1 149 
of parovarium Aug 1154 
Leukemia splenomegaly in Ocl 
1393 

Leukocyte count in acute appendicitis 


inflammation of Dec 1806 


Major surgery of aged dug 1043 
Malformations congenital of in 
testines differential diagnosis Aug 
1018 

Malgaigne s fracture Dec 1579 
Mai gnancy of loner Up Feb 297 
of lung primary diagnosis of June 


internal lateral injury Aug 1214 
lateral of knee Ipril 335 
of knee fascia Ivta far repa r of 
Oct 1481 

jo nt injuries 1 ug 1207 
I igamentum patelhe rupture of 
April 515 

Iimennas l pnl 100 
Lip lower carcinoma of Feb 29 
epithel oma of Feb 297 
mal gnancy Feb 297 
potential mil gnancy Feb 29* 
Liver cirrhossof <JiJ, 1392 


Masto I cavity radical ep thchation 
of ped cle flap for Oct. 13S1 
Mastoiditis with Bells palsy Oct 
1378 

Mastoidoty mpanectomy Oct 1371 
Max llary sinus anatomy A pril 400 
Meatus inferior anatomy of April 
396 f 

middle April 397 
nasal supreme April 399 
nasi communis April 395 
rued us April 397 
superior April 398 
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Infections of umbilicus of nr a born 
Aug 1187 

postoperative m thyroid surgery 

transfusion in Oct IS 13 
Infectious mononucleosis Dec JgOT 
Inflammation pelvic Aug I11J 
acute Ant I US 
throne Aug 1122 
gonorrhea and Aug 11 fj 
Inflammatory cysts of ovary Aug 

fnfra-orbital foramen April 402 
Infundibular cells April 407 
Infund bulum nasal April 397 
Injuries acute of tendons treatment 
(kt , 1469 

Intercondylar fracture of femur R<js 
sell extension in Dec 1617 
Interna) lateral ligament injury A »* 
1214 

Intertiochantenc fracture of femur 
Russell extension in Dec 1617 
lotestxnal anastomosis April 489 
fistula at umbilcus m newborn 
Aug 1194 
flu Aug 996 

obstruction acute Aug 983 

and chronic surgical treatment 
Off 1409 

differentia) diagnosis Aug 1024 
taxem a of treatment Oft 1399 
Intestines congenital malformations 
differential diagnosis Aug 1018 > 

diseases of d fferential diagnosis 
,liir 00)3 

granuloma of nonspecific Dec 

tros 

prolapse of through patent om 
pfialomesentenc duct Aug 1)93 
tumors of differential diagnosv 
Aug »D2a 

Intracranial air injections manage- 
ment Mb* tag Oct J543 
hemorrhage of newborn Feb 48 
operations sitting position lor 
Get 134a 

section of sensory root ol bfth 
nerve care following Ocl 1544 
surgery anesthesia for Oil 1*41 
postoperative management Oct j 
Wl 

Jntratempotal repair of facial paraly 
sis Oct 1375 U76 
Intrathoracic tumors benign Jure 
90s 

Intraiesical operation Jot bladder 1 
tumors Oct IJ3j 
I ntussusception Ocl MWf 1410 
Iodoform dermatitis due to 
1827 


with g 
921 

Irradiation treatment of benign !e 
sions of female pelvis April 465 
Ischiorectal abscess operation for 
care of wound Dec 1819 
Ischium fractures Dec IS77 


Jameson s recession operation on eye 
muscle* Oct 136 1 
Jaundice hemolytic eongen tal Oct 
J393 

obstructive blood transfusion in 
preoperative Dec, 1760 
Jaw fractures of physiotherapy in 
Dec 1698 

Jejunal obstruction totem a of treat 
mem Ocl 1399 
Joint mice Aug 1215 

Keloid surgical aspect Du, 182a 
Keratoma senile Aug I2S8 
Keratosis arsenic Aug 1262 
seborrheic Aug t2a9 
senile Aug 1255 

Kidney dysfunction complicating 
cholecystits with hepatic msuffici 
tnry Dec J7 59 

Kirby s operation for pro is O t 
1508 

Knee epiphyseal cart Inge* about 
les om of April 3 3 
njury at Dec 1649 
eWensor apparatus lesnnsof April 

fractures below use of un padded 
casts with waling irons in 
June 921 

physiotherapy m Dec I 02 
joint dislocation of congenital b< 
lateral April 35) 

recurrent April 3a 0 Aug 
1220 

traumatic April 350 
fracture of April 345 iug 
1223 

adhermns following operation 
for April 358 

fascia lata m repair of 1«2 
IZ23 

un united April US 
injuries of complications follow 
W April 355 

ligaments of injuries Aug 12l> 
rupture Apru 34a 
loose bod e« m Aug >715 
mechanical derangements Aug 
1207 
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knee joint operations on complies 
tions following Aprtl 355 
ost e<xartilag m °us bodies m Aug 

lateral 1 gaments Aprtl 335 
1 ga merits of fasc a lata for repa r 
of Oct 1481 

kraurosis of perns Aug 1261 
Krukenberg stumor Aug 1152 


Labor management of in contracted 
pelves April 433 I 

prolonged management of Feb | 

Labora 

Aug 

Labyrii 

Apn 

Lacerat ons of cerv x surgical repa r 
Feb 64 

of Perineum th rd degree surgical 
repar Ftb 63 


Liver functional tests in cholecystitis 
Dec 1753 

glycogen fat stores m cholecystitis 
with hepatic insufficiency Dec 
1762 

insufficiency with cholecystitis pre 
operatise preparation Dec 1753 
Lobectomy for bronchiectasis Ftb 
191 

blood transfusion Feb 210 
closure Feb 209 
drainage Feb 20S 
postoperative treatment Feb 
210 | 


nosis of June 895 
opertb hty of June 89a 901 
involvement in thyro d surgery 
Oct 1536 

151 
>n C 


in thyro d surgery Oct 1301 
Larynx carcinoma of Dec 1791 
Law Courvois er s June 755 
•eg fractures of physiotherapy in 
Dec 1702 

Leomyoma of ovary Aug 1149 
of parovarium Aug 1154 
Leukemia snlcnomtgaly in Oct 
1393 

Leukocyte count n acute append citis 
Aug 978 

Leukoplakia Aug l2t>l 
Leukoplakic vulv t Aug 12ol 
Lichen planus of anus Oct 1414 1420 
Ligaments cruc al rupture of ^IpriJ 
381 Aug 1214 

internal lateral njuo *414 

lateral ol knee tprtl 335 

of kn e fa-«. a lit a for repair of 

0<t UM , .snr 
joint injures lug 1207 

ligamentum patelkie rupture of 
April *4' 

I n m na<i l prJ 400 
1 in lower carcinoma of Feb 297 
P epT.het mi of Feb 297 
■nal gnincy Feb 297 
potential mil fmanev Feb-, 29 
Liver cirrhosis of Ul, 1J92 


Major surgery of aged Aug 10«3 
Malformations congen tal of in 
testines d tTercntial diagnosis Aut 
1018 

Malga gne s fracture Dee 1579 
Mai gnancy of lower tip Feb 297 
of lung^pnmary diagnossof June 

operabil ty of June 895 903 
potential of lower lip Feb 297 
""" 

'‘i”” ‘ TS r ," d “> 

I **T c c fljp for Qrf 1381 
Masto g dt.s with Bella palsy Oct 

Mastoidoty mpanectomy Oct 13 Jl 

middle April 397 

supreme April 399 
nasi communis Aprtl 395 
med us, A prrf 397 
•npertor, April 393 
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Infections of umbilicus of newborn 
A vg, USJ 

postoperative tft thyroid sursrry. 

Oct 1540 * " 

trao«fosion m Oci 1513 
Infectious mononucleosis Dec 1S07 
Inflammation pelvic Aug 1115 
acute Ant 1115 
chrome Aug 1122 
gonorrhea and An; Ills 
Inflammatory cysts of ovary Aug 

Infra-orbital foramen April 402 
Infund buUr cells April 407 
Infundibulum nasal April 397 
Injuries acute of tendons treatment 
Ocl, 1469 

Intercondylar fracture of femur Rus 
sell e* tens on in Dec K” 


(Irons talking use of unpadded cast' 
■nith in fractures below fcnee June 
921 

frrad ation treatment of benign fe 
sjonj of female pelvis Apt it 46a 
Ischiorectal abscess operation for 
care of nound Dec 1616 
Ischium fractures Dec 1S77 


J a meson s recession operation on eve 
muscles Oil 1361 
Jaundice hemolvtic congenita! Ocl 
1393 

obstructive blood transfusion in 
preoperative Dec 1760 
Ja« fractures of phvsiotherapj in 


Aug 1194 
flu Aug 996 

obstruction acute Aug 9'i 

and chronic surgical treatment 
Ocl 1409 

differential diagnosis Aug ION 
toeemia of treatment Ocl 1399; 
Intestines congenital malformation* 
differential diagnosis Aug 1018 
diseases of d fferennal diagnosis 
Aug 0013 

granuloma of nonspecific Dec 

170s 

prolapse of through patent om 
phalOmreentcric duct Aug 1I9j 
tumors of differential da gno«is 
Aug I02o 

Intracranial air injections manage- 
ment following Oil 1543 
hemorrhage of newborn Fch 43 

operations sitting pos tioit for 
Oct U4» 

section of sensory root of fifth 
nerve care following Ort 1341 
surgery anesthesia for Oil 1541 
postoperative management Ocl I 
1 341 

lntratempora) repa r ol far al paraty 
sis Ocl 13/5 116 
fntrathoranc tumors benign June 
905 

fntravesicil operation for bladder 
tumors Ocl 1335 1 

Intussusception Oil 1409 1410 
Iodoform dermatitis due to 1 
1827 


Keloid *urgical aspect Dec 1825 

Keratoma senile Aug 1258 

Keratosis arsenic Aug 126’ 
seborrheic Aug |2a0 
senile Aug 12 at 

Kidnej dysfunction complicating 
cholecystitis with hepatic nsufhn 
eney Dec 1759 

Ktrt^» operation for pto * (hi 

Knee tpiphyseal cartilage* about 
Itsions of April 3<3 
injury at Pet J649 
e«rn*or apparatus lesonsof April 
341 

fractures below use of unpadded 
casts with walking irons in 
June 921 

phj-siotherapj in Dec I 02 
joint dislocation of congenital b 
lateral April ”1 
recurrent iprll 350 Aut 
1220 

traumatic April 3j0 
fracture of April 34* 4«« 

1223 

adhesions folio* mg opera* on 
for April 3s 8 

fascia lata in repair o! Aug 

>223 

ununited April 348^ 
injuries of romphe?" 

mg Aped 35* , 

tgamentsof injuries Aug law 
rupture April 345 
loose bod etrn Aug 12 15 
mechanical derangements Aug 
1207 
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Occi/PATfOWAC. therapy in fractures 
Dec 1705 

0 Connor cinch operation Oct 1362 
uie-ranon e p physis separation Dee 


vessels remnants of Aug 119a 

Unco im pressure of Schade Aur 
Operative 
treatment 
Ophthalmolo 

vances in 
Optic neurit 

**nus disea 
Oral cavity 
burns April i«5 
Orthoptic exercise* Oct 1363 
Osteo-arthnt s Aug 1215 
Osteocartilag nous bod es in 
.jonts Aug 1215 
Osteochondr t s d ssecans Aug 
Osteochondromatosis Aug 1217 
Osteomyelitis chronic 
for Feb 185 
Osteoplastic craniotomy 
of skull defects Oif 1 
Ostium maxillaris Apnl 
Otolaryngologic surgery 
vances Oct 1369 
Ovary adenomyoma of 
carcinoma of secon 
1132 

sold Aug 1151 
carcinomatous cystad 
1150 

dermoids lug 11 c 
cystadenoma of A ur 
cysts of Aug 1141 
of mary 

dermoid cysts lag 1 
dysgerminoma of i“t 1,M 
fibroma of Aug 1H" 
treatment Aug “f 
6bromyoma ' * 


ior tut 1153 
t 1,(9 
1149 1151 

lenocarcinomi <l»f 


1157 

granulosa cell 
leiomyoma of 
luteoma ol A 
papllary 

1149 . 

sarcoma of Aut 
teratoma of Aug ‘ l ~ , ‘ 

treatment of A * t 1 15 
radiotherapy for -lag- 1156 
vou IT— *> 6 


Oxalic acid burns of oral 
esophagus April 587 
Oxyuris infestation of 
1418 1424 


s disease of nipple Aug 1256 
low back with sciatica drag 
jsis and treatment Feb 251 
operative Aug 1012 
symptom in nasal sinus disease 
Feb 211 

Pancreas carcinoma of June 753 


treatment Ant 


, “ ra t ch “> »t umbil cus ,4*g 1195 
I ediele flap for rpithel ation of radical 
masto d cavity Oct 1381 
R /rfi chronic Osteomyelitis 
Pellegrini Stieda . disease April 359 

'hW of 

labor in Apnl <j{ 

t 5: |* ni,om 7 “"d function 
inflammation An g ms 
gonorrhea and dag ms 
bttratton, turgical repair, Feb, 

I ring fractures, /W, 1573 

, P ' oration for care 
1 ot vouo 1. Dec , j jj 9 r 
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Mechanical derangements ol knee /Nasal fossae, anatomy, April 393 
lomt.Aug, UQT « * - ■ — 

Meckel* diverticulum, <4 *t, 1195, 

Ocl.1409 

MeUno-epithelwnW, Aug 1253 
Mtmire’s disease alcohol injection of 1 
semicircular canal for. Od , HJ9 1 
operative treatment. Oil , 14S5 
Meningioma, dural repair of skull de 
feet m, Oct , 1343 

Menstruation, painful presacral neu 
rectortiy in, Jane 927 
Mental changes postoperative Aur, 

1027. 1023 

confusion following thyroid surgery, 

Oct , 1540 

Mesenteric lymphadenitis chronic ap 
pendicitis and, differentiation. Ft 


119 


infundibulum A pnl, 39 7 
meatus, supreme, April 399 
polyps, diagnosis and treatment 
Ocf, 1449 
types, Oct Hat 

septum, deviated submucous re 
section of Oct , 141' 
sinus disease, nervous system symp- 
toms from Feb 213 
suppuration, pathology, April, 
4(1 

wall ^external, anatomj of, April, 


395 

Neck, lymphatics of Dec , 1506 
inflammation of Dec 1500 
)h tissues acute infections of, 
Dec , 1797 

Nerve supply of nasal fossae and 
sinuses April 409 4(0 
Nervous system s> mptoms from nasal 


Metacarpal bones, fractures of phy 

lotherapyin Dec, 1690 

Metaphysis proximal tibial, idio-j sinus disease M, 2(3 
patbic lesion of, 

Metastatic tumor of ff • 

April, 563 


al 


Myxoglobulosis of appendix chronic! 
appendix and differentiation Feb I 


Aakts, anlenor 
400 


my ol April j born 


intracranial hemorrhage Feb 48 
syphilis in diagnosis Feb 73 
umbilicus of diseases Aug 1187 
See also C million tf 


pustmur April 400 
Nasal accessory sum- 
April 400 
surgery April 393 4J2 
anesthesia in April 414 
preopera five details April 

413 


* ray* of April 4 15 
cant) anatomy April 3VJ 


Newspaper exercise m fracture Dec 
1 1692 1691 

anatomj Nipple Paget a disease Aug 1236 
1 prevention and management 

Nirne acid bums of oraf cavity and 
esophagus April 5S7 
Nose internal anatomy of Apru 


lateral wall anatomy April 3®5 
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lostpartum hemorrhage delayed 

Apr l 430 

dagnoss Dec 1783 
et ology Dee 1782 
mmedate April 430 
packing of uterus Dec 1787 
succentur ite lobe Apr l 429 I 
transfus on and flu d replace 
ment Dec 1788 
treatment Dec 1781 
act ve Dec 1786 
phleb t s management Feb 33 
1 OstUral dra nave in branch ectas *> 
Feb 193 

| irecanccrous dermatoses Aug 1257 
l regnancy care of breasts n Feb 
27 

ectopc diagnossof Apr l 441 450 
d fferrnt al April 452 
pathology of A pnl 447 
symptoms of Apr l 448 
treatment of April 441 454 
effect of syph 1 s on Feb 73 
on syph I ? Feb 69 
late hemorrhages of April 41 
pyel sof dagnoss Aug 1165 
1 remature separat on of normally n 
planted placenta Apr l 4 IS 
Presacral neurectomy n dysmenor 
rhea June 927 
1 rexentr culos $ June 604 
Proctts prur tus an n Ot 1419 
Proctocol t s prur tus an due to 
Oct 1419 

Proctotomy wound of treatment 
Dec 1817 

I rolapse of ntest ne through pa nt 
omphalomesenter c duct l*( 

1196 . 

of uterus second degree urg cal 

tl/nTdegree^surg cal repa r Feb 
62 

I rostatectomy supra put) c anu sem 
inal %es culectomy 
Prur tus an June 84' * * 

causes June 84' 


I agnos s June M 
lue to bar r al ■ "f 


l, Oil 1414 Il'Q 


Prur tus ani due to system c d sorders 
0 t 1421 

to urogen tal cond tions 0 t 
1419 

d opath c June 846 Oct 1415 
prognos s June 847 
treatment June 848 Oct 1422 
Pseudoptos s of eyel ds Oct 1503 
Psor as s of anus Oct 1414 1420 
Psychos s postoperat ve Aug 1028 
Ptos s of eyel ds surg cal treatment 
O t 1503 

Pulmonary collapse n thyro d surg 
ery Oct 1536 

compl cat ons n thyro d surgery 
Ot 1536 

postoperat ve prevent on and 
treatment by bronchoscop c 
asp rat on June 885 
eden a n thyro d surgery Oct 
1537 

embol sm n thyro d surgery Ocf 
1538 

postoperat \e Aug 1037 
Puncta lacr mal d lat on of Oct 
1359 

e\ers on of O t 13a8 
1 unctures of anorectum Dec 1811 
Pyil t s of pregnancy dagnoss Aug 
1165 

i yelonephr 1 s Aug 1161 
treatment Aug 1171 
Pylonc ob tract on in adult* surgery 
n Oct 1411 

n nfants surgery m O t 
1409 

toxemia of treatment O t 1399 


kt-'DXicEK muscle adhes on of to 
femur April 341 
tendon rapture of April 343 
Ounsy De 1799 

R*diotie*»p\ for ovarian cysts 

for tumors of ovary /lug 1156 
Kid us lower end ep ph seal separa 
ton Dec ltd 1 

7£ s Trh^eal Separat on 
Ka m m t exit operation 0,t 1409 
1051 

K ’srr> i r' um m •>' "”*■ 

Rectocele surgical repa r 5 
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Wni female benign lesion* irradia | Pitressin in abdominal surgery clin cal 


juries Dec , 1579 
phvs otherapy in Dec l'OO 
Penis krauros s of Aug 1261 
Peptic ulcer chronic appendicitis 
a mulatiog Feb , 1JS 
ind cations lor surgery June 


tot 

pre- 

praevia totalis treated by bag in 
sertion April 421 
by cesarean sect on April 
422 

retained postpartum hemorrhage 
due to Dee 1782 


of 

op 

pf 


•ncy 


Pharyngeal space lateral infection of 
Dec 1799 

Pbanmeo-esophageal d verticulum 
June 006 
tract on June 610 
Pfileb ti» compl cations of treatment 
April 530 

postpartum management of Feb 

treatment of April 523 
Phlepnas a alba dolens management 
Ftb 33 

Phrencctomy in bronchiectasis reo 
197 . . 

Physical changes postoperative A ug 
1027 1031 _ 

Physiotherapy in fractures Dec 1083 
ptart cal exercises Dee 1687 
specific exercises Dec 16«0 
Pilonidal sinuses excsion of care of, 
wound Dec J816 I 

Pin worm infestation of anus Oct 
1418 1424 


<eO 

„ v ^.1 - 1040 

coronary thrombosis Aug 1040 
fear Aug 102 9 
heart cond t ons Aug 1040 
hemorrhage Aut 1034 
hccup Aug I0J9 
hvpcnhvro d sm Oct 1533 
mental changes Aug 1027 lOJ’ 
mitral stenosis Aug 1040 
pain Aug 1032 
parotit s Dec 1800 
physical changes At g 1027 HU* 
pneumonia Aug 1036 
psychos s Aug 1023 
pulmonary compl cations proven 
tion and treatment by broncho- 
scop e asp ration June 58a 
embolsm Aug 1 037 
«hock Aug 1033 , si9 

in thyro d surge<y ^ j ai9 
tetany m thyroid s a '8 r icjo 
thyroid del r urn tpt A W 42s 
Postpartum hemorrhage 
1781 
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Postpartum hemorrhage delayed 
Apr l 410 

dagnoss Dec 1783 
et ology Dec 1782 
mmedate Apr l 430 
packing of uterus Dee 1’® 
succeotur ate lobe Apr l 
transfus on and flu d 
ment Dec 1788 
treatment Dec 1784 
act ve Dec 1786 
phi b t s management Feb 
lostural dranage n branch ectass 
Feb 195 

I recancerous dermatoses Aug 125 
iregnancy care of breasts n Feb 

ectopc diagnos 3 of Apr l 441 450 
dfferental Apr l 452 
pathology of April 447 
•ymptomsof April 448 
treatment of April 441 454 
tffect of syph 1 s on Feb 73 
onsyph s Feb 69 


Prur tus am due to system c d sorders 
Oct 1421 

to urogen tal cond t ons Oct 
1419 

d opath c June 846 Oct 1415 


Pulmonary collapse n thyrad surg 
ery Oct 1536 

compl cat ons n thy rod surgery 
Oct 1536 

postoperat ve prevent on and 
treatment by bronchoscop c 
asp rat on June 885 
edema n thyro d surgery O t 
ls37 

embol sra n thyro d surgery Oct 
1538 

postoperat ve Aug 1037 


Proctotomy wound of t eatment 
Dec 1817 

Prolapse of ntest ne through pat nt 
omphalomesenter c duct Aug 
1196 

of Uterus second degree surg cal 
repa r Feb 61 

th rd degrre surgical repa r Feb 

Prostatectomy suprapub c and sem 
rnal sesculectomy Oct 1313 
1 rur tus an June 845 Oe HI' 
causes June 845 
I agnos June 84 
I le to barter al nfrrl on 1. 
1440 

to c rcumscr bo I n urodern 
Its 0.1 1421 

to fu gous nfret on Oil 


1418 

o prort » rid t nstulae 
at 1419 

to pon-ss Ocl 1414 14 Q 


n nfants surgery in Oct 
1409 

toxemia of treatment Or 1399 


Quuwicers muscle adheson of to 
femur Apr I 341 
tendon rupture of April 343 
Uu n»y Dee 1799 


RaDIOT iFRth for ovarian cysts 
Aug 1156 

for tumors of o ary Aug 1156 
Kad us lower end ep physcal lemra 
t on Dec 1647 

UP K< Tws'‘P ,rh> Va ' *rparat on 
. Rammstrdt operation Ckt 1409 
Raynaud s d scase Aug 1051 

'X’lH 

nS d *•*»*» 

Rrctorele surpeal repair Eei, J 
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Rectosigmoid, radical resection urui 
ajy tract complications following 
June, 821 

Rectum carcinoma of, June 521 
surgical treatment Otl J279 
* raj treatment, June 863 
excision of, care of wound Dee 
1819 

foreign bodies in Dee 1809 
papilloma of, June SS9 
polyps of June 8j7 
wounds of operative treatment 
Dec , 1812 

traumatic, treatment. Dee 1809 
Recurring dislocation of pattlla Aug 

Reders sign in «*• • 

Ftb , US 
Reducible hems, 
ment Aprti, 51 


Rupunjofligamentiun patellae April 

of quadriceps tendon, April, 343 
Ruptured appendix treatment, Dtc, 
1743 

uterus April 431 

Russel] extension in fractures of 
femur Dee 1613 
intercondj lar, Dee 1618 
intertrochanteric, Dec, 1611 
neck Dec ,1616 

shaft Dec, 1617 


bU.UO Y*1AA poisoning, Aug 99a 


rhea June 927 
radical, of rectosigmoid 
tract complications 
June 827 

splanchnic, surgical resect 
1070 

submucous Oct 1437 
Retained placenta pod part un 




rhage due to, Dec 1 1 **2 
Retina detachment of Od 1365 
Retractor holder for pituitary and I 
acoustic 
1346 

Retrobulbar optic neuritis m nasal) 
sinus disease Feb 220 
Refropftary ngeal abscess Dec 1 *00 
Revivification operating room pro- 
cedures Feb 93 
Rhizotomy surg cal trehnic 
1069 

Ribs fractur 
Dec 1698 


derangements of Aprti 315 A*! 
1207 , , 

clinical considerations Ap"> 
318 

diagnosis Apnl 322 
differential April 322 
prognosis, April 328 
treatment, April 323 
external congenital aboormaii 
tics April 331 

injured acute bone atrophy |o> 
lowing April 355 
operation for removal, neraor 


Ringworm of - , . „ 

Dec 1824 

Rovsings sign in chronic appendicit » 

Ftb 111 

Rupture of anorretum Dec 1811 
of bladder in fracture of pelvis Dec 
1510 

of crucial ligaments tfnl 3SJ 
Aut , 1214 


resection of <***»* obs , rtr ,„ 
Serologic tests value of « otsfetr.es 

W« formation of m^ymidec 

r , rWSR3«r»'-“® 
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‘’Hock transfu inn in Oct 151? 1 

shoulder cpiphw-al injurs at Dec I 
1648 

^ cHe-cel! anemia spl nrctc*m» for 1 
Ot 139? 

fc, nus d seate nasal nervous s) -a cm 


Some cervical fractures of treat 
ment April 5-13 

fractures of pbys othcrapy in Dec 
1698 

with mvolviment of spinal cord 
Aug 110? 


frontal anatomy of April 40? 
nasal accessory anatomy l/>r«/ 
400 

surgery April ?93 412 
anesthesam April 414 
preoperative details 1 pril ■ 
413 

a rays in April 41' 
pilonidal exc » on of care of 
wound Dec 1818 
relation of to eye structures April 
409 

^sphenoda) April 407 


Splenectomy in 1 cations for Oct 

1391 

preoperative tare Oct 1396 
technical points Oct 1396 
Splenomegaly differential diagnosis 
Oct 1391 

Splint Braun Boehler Dec 1623 
Sporotrichos s Dec 1823 
Staphylococcal po somng Aug 996 
stenosis aortic postoperative Aug 
1040 

mitral postoperative Aug 1040 
| sternum fracturt* of physiotherapy 


SI 


volume components with n Dec [ 
1667 

Slugg sh healing of »oun is treat I 
ment Ort 148 ' 

Sod um benroate tolerance test 1 at 
1247 

Soft t ssucs of neck acute infections 
of On 1797 

*~orc nipples pretention and inanagi 

ment trh 2l 

H pacth» treatment of CxerMMi ol 
punctum 0,1 1?59 
Sphemy-ethn 01 lal recess 1 pril 390 
Sj heno fal » nu*es anatomy A O'! 
40 

s p n»| «nesthe« a for gastro-inte 
•urpery June 65o 
corO compression ol cl n ca ■ 


d locations of treat 


rejection of technical difficulties 
June 691 

tumors of benign operation in in 
d cations tor Aug 953 
ulcer of operation in in I cations 
for Aug 951 

Stricture of esophagus June 613 
‘■tridor folio* ing thjro d surgery Oct 

'■'uharachnoid hemorrhage in cere- 
bral trauma Dec 16/ j 
''uhmaxillarj space infection of Dec 




u lane acid hums of oral c 

1 esophagus, April 556 
■^uptaputx wwctitectomy and s 
c *«'■ 'csiculectomj Oct U 13 
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Surgery major of aged Aug, 1043 Thyroid surgery postoperative adhe 
Syndrome Brown Vquard April. 570 s,ons prevention Oct 1299 

Synovial lesions of hands Dec , 1826 cart Or! 1S31 
Syphilis effect of on pregnancy Ft f, preoperative management Oct 


of pregnancy on Feb , 09 
in newborn diagnosis Feb, 73 
in obstetrics Feb 67 
diagnosis Feb 69 
mode of transmis* «*» *v» -> 
treatment Feb 
value of serologic 
of umbilicus of new 


sions prevention Oct 1299 
cate Or! 1531 

preoperative management Oct 
1529 

recurrent laryngeal nerve injury 
prevention Ort , 1301 
technic of special pom ts in Od 


Tarsorrhaphy external Oct, J357 

Tenderness in acute appendicitis 

dug. 979 

Tendons acute injuries of treatment 
Oct, 1469 

Teratoma of ovary Aug 1151 

Tests laboratory as applied to surg 
ery, Aug, 1243 

Tetanus from contaminated wounds 
Dec 1619 

of Umbilicus of new born Aug 1191 

Tetany postoperative in thyroid 
surgeT Oct 1530 

Thoracc>-epiga«t nc tubed pedicles 
Feb 145 148 
caterpillar Feb 146 
closure of defect Feb 166 
delayed Feb 147 
donor area". Feb 151 
dressings Fib liQ 
emergency measures Feb 17Sj 


1 mea Iccrion surgical a*nect Dec 
1824 

Tooth apical abscess Dec 1802 
Torticollis congenital Oct 1349 
Toxemia of gastro-mtestmal tract ob 
struct ion treatment Oct 1399 
transfusion in Oct 1513 
Tracheitis following thyroid surgery 
Oct 1518 

Tracheo esophagial fistula with con 
genital atresia of esophagus Dec 

Traction diverticulum of esophagus 
June 610 

Transfusion blood in postpartum 
hemorrhage Dec 1788 
in septic abortion Dec 17 0 
md cations and contramd cation* 
Oct 1511 

preoperative in cholecystitis •ttn 
hepatic insufficiency Dec IrM 
Transplantation of ureters into recto- 
sigmoid and cystectomy (or car 
emoma of bladder Oct 1121 


Thrombophlebitis of portal 
Oct, 1392 


delirium postoperative Oa 1540 of umbilicus of 
surgery emeigencies and comp) ca 

”>‘" 5 .Jt'J'it m 
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supreme April 399 


Ut.ee* anal operation for care of 
wound Dec 1821 
duodenal bleeding treatment of 
June 687 

operation in ind cations for 
Aug 948 

l — 

r> 
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v> omen surgical management 
Ocl 1517 

tract complications follow, mg rad 
ical resection of rectos gmoid 
June 827 

Urine reaction of in pjrlonephritis 
Aug 1167 

Urogenital conditions pruritus am 
due to Oct 1419 

I Uterine packing m postpartum hemor 


chrome append otis s mutating 1 
Feb 1J4 I 

indications for surgen June 621 
intractable Oct 1303 

dentrvalion of adrenal eland 
for Ocl UOS I 

of esophagus June 614 

operation m ind cations for /far 

•MS 

perforated acute Ocl 1493 
d (Terential diagncK « Oct 
1495 

treatment 0.1 1»9S 
subacute Oil 149 
treatment 0>t 149S 
Uctratite col tis intractable 
tom> for June 803 
Ulna lower end 
tion Dec 1647 
Ulnar neunt s, traumatic. Oi 
Umbilical Cord of newborn 
care Aug 1190 


prolapse of second degree sur 
gical repa r Feb 61 
third degree surgical repa r Feb 
62 

ruptured Ifril 451 


I t ssctxAB Etudes in Kajnaul* dis- 
ease A ug 105S 

suppl) of nasal fossae and sinuses 
I pnl 409 


alcohol injection of sent 




p phsscal sc para j Vertigo 
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diagnosis Feb , 69 

mode of transmission Feb 72 

treatment Feb 7; 1 
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T «mcA« M% 5in) p lf 
surgery Or/ t 3 Jj 

TaSrSfifk^ ° rtry 1146 

1 arsorrhaphy externa] Oft 1357 

T “£%~ “ “* wJS. 

T On°"um"" 

° f °' -ary ■'W 1151 

Tssss-sa 

Tfta £»rr contam ' na ted wound: 
of umbilicus of ne^hom Aug M91 

T hm 73“ l g,g*‘ 

caterpillar ft* I (6 
"““re of defert _7>A 166 


recurrent laryngeal m.. c 
, J? r *' c,, ! ,on Oft.im - ■ 
1287 ° f lpeClal P° lnts >0 Oct 
It. technical points Oct 1510 
«u,e Dec 1807 

I Dec 164" t ' plpfl3s,s separation 
|T lll,eT taphj r‘ u proximal idio. 
! Tinea fSIOn ° f Apn! 5U 

1824 ,0n SUrg,cal as P«t Dec 

I TnM' t .!L.n PICa ^ ahscess Dec 1802 
ToTem > !| IS < COn ^ frlltal °“ 1349 
T f Sas'ro-intestinal tract ob 

„ 'reatment Oct 1J99 

transfusion in Oct 1513 

0?/ b * , 1538°" O,,lnB ,h>T0,d surger > 
^fhr^esophagea! fistula with con 
atf esia of esophagus Dec 

Tr }"“" 6K)' er * ,CUrUm 0f esophagus 
Transfusion blood m postpartum 
hemorrhage Dec 1,88 
in septic abortion Dec 1, 0 

'"ort tl lJIl* nd ” >ntra nd,ca,,onl 
Drmnrni >» >4.1.. l 


T Ort m «92 lcb,t ‘ S ° f portal ' e,n 

T x5"m; l >“™“ y po “"r'™"' 

Tl,y 7s33 CriSe ’ P^toperatise 0,1 
delinum postoperative Oct 1540 
surgery emergencies and complies 
1J32 manageraent Oct 15» 

f^^jhyrad injury prevention 


Trigeminal neuralgia intracrao al sec 
ticm of sensory root of fifth nerxe 
| for care after Oct 1544 
Tuberculosisofileocccal region chronic 
appendiatis and differentiation 
Feb 130 

of umbilicus of newborn Aug 
1192 

Tumors acoustic and p tuita/y re 
moral of retract or holder for 
Oct 1346 
adnexal Aug 114J 
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Tumor* benign of stomach operation | Umbilicus diseases of or older 
in indications for dug 953 1 patients classification dug U9T 

• - " of cervical spine Feb of newborn anomalies A tie 1193 


intrathoracic benign June 90S 
Kru hen berg s Aug 1152 
metastatic of sp nil vertebra April 
565 

of distal femoral epiphysis April 
376 

of fallopian tubes Aug 1155 
of female pelvis differential ifiag 
noss April 457 

of intestines differential d agnosis 
An 1025 

of ovary benign Aug 1147 
mal gnant Aug 1149 
treatment of Aug U57 


d pbthena Aug 1190 
diseases Aug 1187 
granulation tissue of Aug 1187 
hemorrhage Aug 1192 
hernia Aug 1196 
infections Aug 1187 
intestinal fUtulac Aug 1194 
patency of omphalomesenteric 
duct at A ug 1194 
patent urachus Aug 1 195 
polyps Aug 1193 
syphilis Auf H91 
tetanus Aug 1191 
tuberculosis Aug 1192 

us A ug 


Tl 



Feb 60 
irnal in 
agement 


Ulcer anal operation for care of 
wound Ore 1821 
duodenal bleeding treatment of 
June 687 

operation in ind cation* for I 
Aug 948 


tract complications following rad 
leaf resection of rectosigmoid 
June 827 

Urine reaction of in pyelonephritis 
Aug 1167 

Urogen tal conditions pruritus am 
due to Oct 1419 
uter ne n et -g 


v at on 01 animal gland I 
for 0(1 1308 

of esophagus June 614 ] 


ruptured April 431 


perior 


treatment Oct 1498 
subacute Oct 1497 
treatment Oct 1498 
Ulcerative col t s intractable 
tomy for June 803 

Ulna lower end epiphyseal separa | Vertigo alcohol injection of semi 
tion Dec 1647 I circular canal for Oct 1459 

Ulnar neuritis traumatic, 0 l 1461 j operative treatment Ckt 1455 
Umbilical cord of newborn routine l Vesiculectomy seminal and supra 
care Aug , 1190 I pubic prostatectomy Oc! 1313 
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Surgery major, of aged A ug . 1043 , 
^yntlxome Braun ^quard April, STQ ! 
Synovial lesions of hands Dec , 1526 
Syphslis^tffect of on pregnancy Feb 

of pregnancy on Feb 69 
m newborn diagnosis Feb , 73 
in obstetrics Feb 67 
diagnosis Feb 69 
mode of transmission Feb 71 
treatment Feb 77 
value of serologic tests t *« , , 
of umbilicus of newborn ^luj 1191 

Tacr \cakou simple in thyroid 
surgery Oct 153a 
Tarry cysts of ovary Aug 1146 
Tarsorrhaphy external Oct , 1357 
Tenderness in acute appendicitis 
Au t 979 

Tendons acute injuries of treatment 
<*7, 1469 

Teratoma of os-ary Aug , 1151 
Te*ts, laboratory as applied to sure 
cry. ,t„g, J243 

Tetanus from contaminated rounds 
Dec 1619 

of umbilicus of ne« born Aug 1191 
Tetany postoperative in thyroid 
surgery Oct 1539 
Tfioraco-rpigastnc tubed pedicles 
ftb 145 148 
caterpillar Feb 146 
closure of defect Feb 1 66 
delayed Feb 14- 
donor areas Feb 151 
dressings Feb 1 0 
emergency measures Feb 178 
formation of tube Feb 164 
jump Ftb 116 
modification of usual procedure 
Feb, 171 176 
open pedicle Feb 145 
postoperative care Feb, 170 
raising pedicle Ftb 162 
ttchnic of operation Feb 158 
thoraeo-epigasrric region Feb 


Thyroid surgery postoperative adhe 
sinus prevention Or/ 1299 

preoperatn e management Or/ 


recurrent laryngeal n 


v Oct 


153 

Thrombophlebitis ol portal veto 
Ocl , 1392 

Thrombosis coronary postoperative 
A VC 1M> 

Thyroid cr ses postoperative Oct 


1533 

delirium postoperative 
surgery etnere— 


OH tWO 


technics) points Ocl 1530 
Thyroiditis acute Dec 1507 
Tibia loner epiphjsi« separation 
Dec 1649 

Tibial metaphysis proximal idio- 
pathic lesion of April 574 
Tinea Ice non surgical aspect Dec 
1824 

Tooth spies) aWess Dec JS02 
Torticollis congenital Oct 1349 
Totem ia ol ga^tro-intestinal tract ob 
struct ion treatment Od, 1399 
transfusion in Oct 1513 
Tracheitis following thyroid surgery 
Oft IS 38 

Tracheoesophageal fi«tula with con 
genual atresia of esophagus Dec 

Traction diverticulum of esophagus 
June 610 

Transfusion blood in postpartum 
hemorrhage Dec 1 /8S 
in septic abortion Dt< 17 0 
md cations and contra ndications 
Ort 1511 

preoperativv ui cholecystitis with 
hepatic insufficiency Dec liW 
Transplantation of ureters into recto- 
sigmoid and cystectomy lot cat 
emorna of bladder 0,1 1321 
Transurethral rxcison of papilloma 
of bladder Oct 1333 
Trauma growth arrest and genuval 
gum deformity as result ol April 
378 

Traumatic arthritis -tpril 36* 
bcmatomyelia April a 0 
ulnar neunt is Od 1461 
wounds of anorectum treatment 
Dec 1509 

Trigeminal neuralgia intracranial sec 
of seasory root of fifth nerve 
mi care after Od 1544 
Tubrrrulosisof ileocecal rreion chton c 
append citis and d Herentation 
feb 130 . „ 

us of nenbotn, A *i 

csttf: and pitutary it 
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Tumors ben gn of stomach operat on 
n nd cat ons for Aug 953 
giant cell of cecvcal spne Feb 
24 3 

intrathorac C ben gn June 90a 
Krukenbergs /lug 1152 
metastatc of sp naKertebra Apr I 
56S 

of d stal femoral ep phys s Ap l 
376 

of fallopian tubes Aug 1155 
of female pelv s d fferent al d ag 
nos s Apr l 457 

of ntest nea d fferent a) d agnos s 
Aug 1025 


limb 1 cus d seases of of older 
patents class ficat on Aug 1197 
newborn anomal eS Aug 1193 
d phtheria Aug 1190 
d seases A g 1187 
eranutat on t ssue of Aug 1187 
hemorrhage Aug 1192 
hern a Aug 1196 
nfect ons Aug 1187 
ntest nal fistulae A g 1194 
patency of orophalomesenter c 
duct at Aug 1194 
patent urachus A g 1195 
polyps Aug 1191 
syph 1 s Aug 1191 
nus Aug 1191 
rrculos s Aug 1192 
ore Aug 1196 
patent at umb I cus Aug 
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Ulcer anal op ra on for ca e of 
wound De 1821 
duodenal bleed ng treatm nt of 
June 687 

operat on n nd cat ons for 
Aug 948 
gastr c operat 0 
Aug 951 
pept c cel ac gangl onectomy for 
tcchn c O t 1305 
ch onic append css mulat ng 
Feb 138 

nd cat ons for su gcry June 621 
n ractable 0 l 1303 
denertat on of adrenal gland 
for Oct 1308 
of esophagus June 

OP 948 


agement 

tract compl cat ons follow ng rad 
cal resect on of rectos gmo d 
June 827 

r ne react on of n pvelonephr t a 
Aug 1167 

Urogen tal cond t ons prur tus an 
due to O t 1419 

Uter ne pack ng n postpartum hemor 
rhage Dec >787 

Uterus couvela re Apr l 427 

fibro d tumors postpartum hemor 
rhage due to Dec 1783 
prolapse of second deg ee sur 
gcalrepar Feb 61 
th rd degree surg cal repa r Feb 
62 

ruptu ed Ap l 431 


treatment Oct 1498 
ubacu e Ol 14 >7 
treatment Oct 1498 
Ulcera ve col s nt actable 
omy for June 803 
llna lower end epphystal Sinara 
on De 1647 

I Inar neur t s traumat c Oct 1461 
1 mb li«at cord of new born rout n» 
care Aug 1190 


\ert go alcohol njectran of sem 
circular canal for 0 t 1459 
operat \e treatment Oct 1455 
\esculectomy seminal and supra 
pub c prostatectomy Oct 1313 
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Vision, diminution of, in nasal sinus Wounds of artorectuni operative 
disease, Feb , 220 treatment Dec , 1812 

V ulvitis, leukoplalcic, Aug , 1261 traumatic treatment, Dtc , IStyt 

sluggishly granulating, treatment, 
Ocl , »87 

UaLkinc irons, Use of unpadded casts Wrist epiphyseal injury at, m child 
with, in fracture* below knee, June hood Dec , 1M7 
921 fracture* of, physiotherapy in Dec, 

Wall crawling exercise lit fracture, 1 OT 1 
Dec , 1607, 1698 Wryneck Oct , 1J49 

Warts, plantar, Dec . 1S26 
Web of esophagus, June, 611 

Welch bacillus antitoxin in abortion, x Rats in pruritus am Oct , 1-125 
Dec , 1 7/2 of nasal accessory sinuses, April, 

Wounds, contaminated, Dec , 1619 -115 




